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SECTION  L 


On  the  erroneous  opinions  and  falfe  reafonings  of  philo - 
fopherSy  with  ref  peel  to  mattery  its  proper  ties ,  and 
modes  of  exiftence  ;  particularly  when  in  an  aeriform 
fate  ;  with  an  at  t  empty  at  the  fame  limey  to  rectify 
thenty  by  flricily  adhering  to  reafon  and  experience . 

rT1HE  metaphyfical  fpeculations  of  philofo- 
A  phy,  may  lead  us  to  doubt  of  the  exiftence 
of  matter,  but  not  without  deftroying  the  tefti- 
monies  of  our  fenfes,  and  involving  us  in  all  the 
inconceivable  myfteries  of  immaterial  powers, 
poflfefling  the  very  properties,  which  plain  fenfe 
teaches  us  to  attribute  to  matter. 

If  our  ideas  of  folidity  and  reliftance  arife  from 
immaterial,  repulfive  fpheres,  furrounding  parti- 

I/  .  B 


t  2  J 

cles  of  matter,  what  occafion  have  wfe  to  fuppofe 
that  therS  is  any  fuch  thing  as  matter  ? — take 
away  the  particles  of  matter,  leave  but  the  repul  - 
five  fpheres,  and  our  fenfations  and  ideas  of  foli- 
dity  and  refiftance,  will  be  juft  the  fame. 

If  thofe  ideas  are  produced  by  immaterial  repul- 
five  fpheres,  what  proof  have  we — what  right  have 
we  to  fay,  that  they  have  centres  of  folid  mat¬ 
ter  ?  Would  it  not  be  the  moft  concife  and  philo- 
fophical,  at  once,  openly,  to  aftert,  that,  as  our 
ideas  of  folidity  and  refiftance  arife  from  repulfive 
powers,  we  have  no  proof  that  matter  is  contain¬ 
ed  within  thofe  fpheres,  and,  therefore,  there  is 
not  one  particle  of  matter  in  the  univerfe? 

This  immaterial  fphere  of  repulfive  power 
acting  upon  other  immaterial  fpheres  of  repulfive 
power,  metaphyfically  confidered,  gives  indeed 
the  ideas  of  folidity  and  refiftance  ;  and  fo  does 
one  folid  particle  of  matter  acting  againft  ano¬ 
ther  :  and,  as  the  idea  of  folid  matter,  appears  to 
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be  rather  more,  intelligible  and  comprehenfible 
than  immateriality,  I  (hall  think  myfelf  juftified 
by  reafon,  in  prefering  the  fubftance  to  the 
ihadow. 

If  it  be  faid  that  the  fphere  of  repulfion,  is  a 
property,  which  depends  upon  the  particle  of 
matter  as  its  centre,  therefore,  matter  is  necef- 
fary :  may  I  not  fay  that  if  matter  be  neceffary, 
fpheres  of  repulfion  are  not  :  for  it  may  be  con¬ 
ceived  that  two  folid  bodies  cannot,  at  the  fame 
time,  be  in  the  fame  place,  and  confequently 
every  attempt  to  force  them,  nearer  than  contadl, 
muft  be  in  vain,  and  muft  give  an  idea  of  refif- 
tance  :  but,  the  idea  of  particles  of  matter,  not 
in  contadl,  refilling  each  other,  by  immaterial, 
repulfive  fpheres,  extended  around  them,  is  be¬ 
yond  our  comprehenfion,  without  proof,  and, 
very  fortunately,  not  neceffary.  Admitting 
therefore,  the  exiflence  of  matter,  the  only  idea 
that  reafon  or  obfervation  authorizes  us  to  form 
of  repulfion,  is  the  refiflance,  that  two  or  more 
particles  of  matter,  make  a  gain  ft  each  others 
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when  any  attempt  is  made  to  bring  them  nearer 
rhan  contact. 

Were  we  to  purfue  the  doctrine  of  immaterial 
active  fpheres  ftill  further,  our  diflatisfaction,  or 
our  fondnefs  for  incomprehenfible  myfteries  muft 
ftill  increafe,  when  we  are  told,  that  within  this 
repulfive  fphere,  is  another,  equally  immaterial, 
wonderful,  and  incomprehenfible,  of  an  oppofite 
kind  ; — a  fphere  of  attraction . — If  two  particles 
are  forced  together,  by  a  power  overcoming  their 
repulfive  fpheres,  their  attractive  fpheres  then 
come  into  action,  and  forcibly  hold  thofe  par¬ 
ticles  together. 

But,  admitting  thefe  fpheres,  there  feems  to 
be  a  ftrange  irregularity  in  their  extent  and  dif- 
pofition  ;  a  certain  particle  will  attract  one  thing, 
and  not  another ;  fome  fpheres  of  attraction 
require  contact,  and  produce  cohefion  ;  others 
act  at  a  great  difiance,  as  in  magnetifm,  %nd 
electricity ;  in  fome  cafes  thefe  attractive  fpheres 
may  be  fuppofed  to  be  furrounded  by  thofe  of  re- 
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pulfion,  where  force  is  necelfary  to  produce  the 
attraction  of  cohefion ;  in  other  cafes,  fuch  a 
fuppofition  is  abfolutely  inadmiflible,  as  wrhen  a 
magnet  attracts  iron,  w  ithout  the  lead  appearance 
of  firft  repelling  it :  in  fact,  the  idea  of  particles  of 
matter,  being  furrounded  by  immaterial  fpheres 
of  attraction,  and  beyond  thofe  of  repulfion,  is 
inconfiftent,  infufhcient  and  incomprehenfible ; 
it  cannot  aflift  us  in  accounting  for  the  appear¬ 
ances  and  operations  of  nature,  but,  if  ftrictly 
adhered  to,  will  involve  us  in  darknefs  and  con- 
fufion  :  and  the  fuppofition  of  an  alternation  of 
repulfive  and  attractive  fpheres,  furrounding  the 
fame  particle,  only  increafes  that  confufion. 


But  there  is  an  attract  ion  y  as  is  abundantly  evi¬ 
dent  to  every  obferver  of  nature  ;  and  all  that 
wre  can  fay  of  it,  is,  that  it  is  a  property :  a  pro¬ 
perty,  by  which,  the  particles  of  matter  are  aRu- 
ated  j  a  property,  by  which  one  particle  of  mat¬ 
ter  is  forcibly  detained  by  another  ;  but,  as  being 
a  property  belonging  to  matter,  it  cannot  acd 
peyond  its  particle  :  it  cannot  adt  where  that  par- 
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tide  is  not :  two  particles  can  only  attract  each 
other,  when  in  contaff. 

But,  becaufe  we  cannot  comprehend  the  nature 
of  this  property,  of  this  attraction,  are  we  to  have 
recourfe  to  immateriality  ? — is  not  that  folving 
obfcurum  per  obfcurius  ? — when  we  fay  one  par¬ 
ticle  of  matter  hath  the  property  of  attracting 
another  particle  of  matter,  is  not  that  more  fimple 
and  intelligible,  than  to  fay  that  a  particle  of  mat¬ 
ter  is  furrounded  by  an  immaterial  fphere,  which 
immaterial  fphere  hath  the  property  of  attracting 
another  immaterial  attractive  fphere,  furrounding 
another  particle  of  matter  ? — for  granting,  for  a 
moment,  the  exigence  of  immateriality,  it  does 
not  follow  that  attraction  is  elfential  to  that  im¬ 
materiality,  or  implied  in  its  exigence,  for  if  it 
were,  what  would  become  of  the  equally  immate¬ 
rial  fphere  of  repulfion,  attributed  to  matter  ? — 
therefore,  if  there  can  be  an  immaterial  exigence, 
it  may  ftill  be  without  the  power  of  attraction, 
and,  confequently,  if  matter  be  fuppofed  to  be 
furrounded  by  an  immaterial  fphere,  we  rauft 
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likewife  add,  that  that  immaterial  fphere  hath 
the  property  of  attra&ion  given  to  it ;  and,  there¬ 
fore,  it  is  more  fimple  and  rational  to  fay,  that 
matter  hath  the  property  of  attracting  matter,  with¬ 
out  any  immaterial  fphere  being  employed,  or 
necelfary. 

One  great  reafon,  therefore,  why  pnilofophers 
are  yet  without  principles,  is,  they  afliime  the 
power  of  creating  properties  out  of  nothing,  and 
ufe  them  as  realities.  Aik  for  a  clear  explana¬ 
tion  of  their  imaginary  powers,  and  they  cannot 
give  it. — Bring  them  to  the  teft  of  common  fenfe 
and  they  vanifh — or,  endeavour  to  form  an  Idea 
of  them,  and  the  mind  will  be  found  unequal  to 
the  talk. 

For  when  ’tis  faid  that  when  two  particles  of 
matter,  or  two  bodies,  at  a  certain  diftance  from 
each  other,  refufe  to  approach  nearer,  than  that 
diftance,  that  they  repel  each  other,  and  when 
two  bodies  at  a  certain  diftance, .  rufh  together, 
that  they  attrad;  each  other  ;  and  that  that  repijl- 
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fion,  or  attradion,  is  effected  by  an  imrftaterial 
property,  or  fphere  of  repulfion,  or  attradion, 
furrounding  each  particle,  and  confequently,  that 
matter  can  ad  where  it  is  not,  by  an  immaterial 
power,  the  aftertion  is  unphilofophical,  incon¬ 
ceivable,  and  unneceffary  :  and  is  evidently  con- 

tradided  in  fome  cafes,  and  confequently  is  un- 

€  * 
necdfary  and  unwarrantable  in  all. 

For  inftance,  a  magnet  will  attrad  iron  to  a 
determinate  diftance  : — heat  the  magnet  to  a  cer- 
tain  degree,  and  it  will  not  attrad  iron,  at  any 
diftance.  Had  it  attraded  the  iron,  at  firft,  by 
means  of  an  immaterial  fphere  of  attradion,  that 
immaterial  fphere  could  not  have  been  affeded  by 
fire  :  but  it  is  deftrudible  by  fire  :  confequently* 
the  power,  by  which  the  magnet  attrads  iron, 
is  material ;  and  we  have  means  of  communica¬ 
ting,  or  deftroying  it,  at  pleafure. 

But,  if  this  magnetic  power  be  material,  the 
the  magnet  itfelf  is  alfo  material :  why  therefore 
cannot  we  fee,  fed,  and  be  fenfible  of  the  pre- 
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fence  of  this  magnetic  matter,  as  well  as  of  the 
magnet  itfelf  ? 

We  can  fee  and  feel  ice,  but  are  not  fenfible 
of  its  prefence  when  thrown  into  the  ftate  of  va¬ 
pour,  though  by  the  change  of  ftate,  its  particles 
have  not  loft  their  materiality.  In  the  former 
cafe,  when  in  the  ftate  of  ice,  the  particles  were 
clofely  and  firmly  attracted  together,  in  every 
direction,  fo  as  to  form  a  folid  body,  capable  of 
of  making  confiderable  refiftance  to  other  bodies, 
prefied  againft  it,  and  confequently,  of  making 
impreflions  upon  the  fenfes,  capable  of  being  per¬ 
ceived  ;  but,  in  the  ftate  of  vapour,  thofe  par¬ 
ticles  are.  fo  diftant,  and  fo  little  attractive  to  each 

other,  that  they  have  no  combined  force  of  acftion 

/ 

upon  our  fenfes,  and  are,  fingly,  too  fmall  to 
make  any  impreffion,  capable  of  being  perceived. 

The  magnet,  therefore,  may  be  feen  and  felt, 
as  being  formed  of  a  great  number  of  folid  par¬ 
ticles,  crowded,  or  forced  together,  in  every 
direction,  fo  as  to  form  a  folid,  capable  of  making 
fenfible  imprefiions  upon  the  organs  of  fenfe ; 
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while  the  particles  of  magnetic  matter,  may  be 
limply  connected  by  contact,  in  cne  direction 
only,  fo  as  to  form  lines  of  magnetic  particles, 
extending  from  the  magnet,  as  a  centre  ;  thefe 

'*  V  . 

lines  not  being  in  contact  with  each  other,  have 
no  power  of  making  refinance,  or  imprelfions 
upon  the  organs  offcnfe,  more  than  what  relides 
m  each  fingle  particle,  or  line  of  particles  ;  which 
fimple  force,  is  too  finall  to  be  fenlible  to  us. 

0 

A  magnet,  therefore,  is  an  aggregation  of  par¬ 
ticles  of  matter,  fo  numerous  and  clofely  con¬ 
nected,  in  every  direction,  as  to  form  a  folid 
body,  evident  to  the  fenfes  :  it  attracts  iron,  at  a 
certain  ditance  from  itfelf,  by  means  of  a  number 
of  particles  of  matter,  limply  in  contact,  fo  as  to 
form  lines  of  particles,  which  lines  are  uncon¬ 
nected  with  each  other,  but  extended  from  the 
magnet  as  the  centre,  to  the  circumference,  or  to 
a  certain  diliance,  fo  as  to  form  an  atmofphere 

i  , 

around  it  :  this  magnetic  atmofphere  of  folid 
particles,  we  know  exits,  becaufe  we  can  com¬ 
municate,  or  detroy  it  ;  and,  therefore,  by  the 
activity  of  this  material,  magnetic  atmofphere, 
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ive  know  that  the  repuliions  and  attractions,  cab¬ 
led  magnetic,  are  effeded. 

Confequently,  in  this  cafe,  we  know  that  the 
two  didant  bodies,  do  not  attract  each  other  by 
any  immaterial  fphcres,  but  by  a  medium  of  par¬ 
ticles  of  matter ,  in  an  atmofpheric  date  ;  therefore, 
we  are  under  no  necedity  of  fuppofing,  that  any 
two  didant  particles  at  trad:,  or  repel  each  other, 
by  immaterial  powers  ,*  but,  reafoning  from  ana¬ 
logy,  avoiding  the  multiplication  of  caufes  to 
produce  effeds,  we  mud,  and  can  rationally,  only 
conclude,  that  every  appearance  of  attradion,  or 
of  repulfion,  taking  place  between  didant  bodies, 

<  %  i 

is  effeded  by  a  dmilar  intermedium  of  material 
particleSy  in  the  date  of  an  invifible  atmofphere 
around  one  or  both  of  the  bodies,  which,  though 
didant,  produce  effeds  upon  each  other. 

I  \  4  ‘  . 

This  concludon  is  that  of  common  fenfe,*  we 
fee  particles  attrad.  others  at  a  didance,  and  con¬ 
ceive,  readily,  that  the  attradion  is  effeded,  by 
means  of  the  particles  arranged  around  the  attrac- 

*  *  ■*  ■  <  'ii  *1  ' .  BN  w  *  ^ 

ting  body,  and  extending  to  the  body  attraded, 
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nay  we  know  that  fuch  is  in  reality  the  cafe,  in 
magnetical  and  electrical  experiments,  and  is  as 
eafily  and  naturally  conceived  in  every  other  cafe 
of  attraction  ;  but,  that  matter  fhould  aCt  where 
it  is  not, -that  a  body  fhould  attraCt  another,  dis¬ 
tant  from  itfelf,  without  any  material  interme¬ 
dium,  but  by  an  immaterial  fphere  of  attractive 
power,  is  fo  inconceivable,  and  unnecelfary,  that, 
after  juftly  confidering  the  fubjeCt,  no  man,  who 
is  capable  of  reafoning,  and  dare  think  for  him- 
felf,  can  hefitate,  to  give  up  an  opinion  founded 
on  conjecture  and  incomprehenfibility,  for  an 
explanation  founded  on  faCt,  and  readily  pre- 
fenting  itfelf  to  the  mind. 

The  advocates  for  immaterial  powers,  and  re- 
pulfive  fpheres,  will  be  ready  to  objeCt  to  me, 
it  is  a  prefumptive  proof  that  refiftance  is  owing 
to  repulfive  powers,  aCting  at  a  diftance  from  bo¬ 
dies,  that  if  a  number  of  flat  pieces  of  metal  be 
placed  upon  each  other,  and  an  eleCtric  fhock  be 
tranfmitted  through,  or  along  them,  the  eleCtric 
fluid  will  be  vifible,  as  it  paffes  from  one  piece  to 
the  other ;  which  proves  that  they  are  not  in  con- 
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tad ;  for  if  they  were,  it  would  not  be  vifible. 
This  experiment  indeed  proves  that  the  me¬ 
tal  plates  are  not  in  contad  ;  but  it  does  not 
prove  that  there  is  no  intermedium  of  what  I  call 
aduated,  or  atmofpheric  particles,  upon  which 
that  feeming  repulfion  may  depend  :  on  the  con¬ 
trary,  I  maintain,  that  that  very  repulfion  is 
effeded,  merely  by  the  atmofpheres  of  aduated 
matter,  naturally  furrounding  every  particle  of 
matter  of  the  other  kind,  and,  confequently,  every 
body,  formed  of  what  I  call  fixed  particles  of 
matter;  the  extent  of  thefe  atmofpheres  being 
various,  depending  upon  certain  circumftances, 
which,  at  prefent,  need  not  be  confidered  :  and 
it  is  moft  rational  to  conclude,  that,  if  the  north 
poles  of  two  magnetic  needles,  are  prevented 
from  coming  into  adual  contad,  by  means  of  the 
magnetic  atmofphere  furrounding  each,  refilling 

40 

the  other,  fo  my  hand  is  prevented  from  ac~ 
dually  touching  the  paper  upon  which  I  write, 
by  means  of  the  atmofphere  of  adive  particles, 
furrounding  the  fixed  particles  of  which  my 
hand  is  compofed,  prelfing  upon  the  atmo¬ 
fphere  furrounding  the  particles  $ompofing  the 
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furface  of  the  table  ;  which  aduated  atmofpheres, 
in  fad,  are  the  efficient  caufes  which  unite  the 
fixed  particles  of  matter,  of  which  the  table,  or, 
my  hand  is  formed,  into  a  folid,  compad  body. 

It  is  evident  therefore,  that  there  is  no  necef- 
fity  to  fuppofe  the  exidence  of  immaterial  spheres 
of  attradion,  or  repulfion  ;  and,  as  we  can  form 
no  idea  of  immateriality,  we  have  no  light  to 
affume  it  in  reafoning,  efpecially,  as  we  can  do 
better  without  it  :  for  reafoning  upon  incon¬ 
ceivable  principles,  is  reafoning  upon  we  do  not 
know  what ;  and  mud,  therefore.  Inevitably 

lead  us  into  all  the  abfurdities  of  mydicifm,  and 

# 

wild  conjedure* 

There  is  another  great  fource  of  error  and 
confuiion  in  philofophy,  arifing  from  pretend¬ 
ing  to  explain  certain  effeds,  by  means  of 
certain  terms,  of  which  wTe  have  certain  ideas ; 
but  without  our  being  capable  of  forming  any 
idea,  of  the  mode  in  which  they  mud  exid,  fo  as 
to  be  able  to  produce  the  effeds  in  quedion. — In 
fad,  ’tis  too  common  with  philofophers  to  make 
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ufe  of  a  jargon  of  words,  without  any  fettled 
ideas  belonging  to  them.  For  infhmce,  fome 
philofophers  fay,  that  pure  air  is  formed  of  oxy¬ 
gen  with  caloric  or  fire  :  others  that  it  is  a  farra- 

i 

go  of  I  don’t  know  what,  with  an  atmofphere  of 
concentrated  fire ;  and  that  other  kinds  of  airs, 
or  gafes,  are  formed  of  certain  kinds  of  matter, 
with  atmofpheres  of  fire  or  caloric. 


Now,  what  idea  can  we  form  of  the  flate  of  this 

fire,  when  it  furrounds  a  particle  of  matter,  fo  as 
to  render  it  aeriform  ? — If  I  heat  a  ball  of  metal, 

or  fome  grains  of  fand,  I  know  they  become  fur- 
rounded  by  atmofpheres  of  fire,  becaufe  they  feel 
hot  to  the  fingers,  and  expand  the  mercury  in  the 
thermometer.  The  nitrous  acid  may  be  made 
fenfibly  hot  to  the  touch,  and  not  alter  its  flate  ; 
and  yet,  without  any  evident  heat,  it  may  change 
to  the  flate  of  pure  air,  without  feeling  hot  ;  nay, 
even  though  it  feels  cold  :  and  the  reafon  given 
for  its  aeriform  flate,  is,  that  its  particles  are  kept 
afunder,  by  the  interpofition  of  fire  1— but  have 
\ve  a  right  to  make  fuch  an  affertion  ? 
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Can  we  form  any  idea  of  the  manner  in  which 
fire  can  form  a  permanent  atmofphere,  around  a 
folid  particle  of  matter,  of  confiderable  extent, 
without  having  its  conftant  effed:  of  producing 
heat,  or  of  exciting  that  fenfation,  which  at  all 
times  accompanies  it,  when  we  k  now  it  exifts,  in 
a  quantity,  much  lefs,  than  it  is  faid  to  be  in, 
when  forming  the  atmofpheres  of  aeriform  fluids, 
or  rendering  folid  particles  aeriform  ?— and  by 
adding  the  term  concentrated  to  it,  is  not  the  dif¬ 
ficulty  ftill  increafed  ? 

Fire  when  furrounding  any  body,  in  a  certain 
quantity,  gives  the  fenfation  of  heat ;  for  inftance, 
a  ftone  heated. 

The  atmofpheres  furrounding  particles  of  mat¬ 
ter,  and  rendering  them  aeriform,  for  inflance, 
pure,  cold,  frofty  air,  gives  no  fenfation  of  heat 
but  the  contrary. 

% 

Particles  of  acid  may  have  fire  enough  furroun¬ 
ding  them  to  appear  hot,  without  being  aeriform. 


Particles  of  the  acid  principle  may  have  elaftic 
atmofpheres,  rendering  them  aeriform,  without 
being  fenfibly  hot.  The  elaftic  atmofpheres  of 
gafes  are  permanent,  and  not  deftrucftible  by 
cold ;  but  fire,  itfelf,  in  no  one  cafe  that  we 
know  of,  ever  forms  a  permanent  atmofphere,  but 
readily  paffes  from  the  body  heated,  to  any  cold¬ 
er  body  near  it.  Therefore,  fire,  and  the  at- 
mofphere*  rendering  bodies  aeriform,  have  no 
properties  alike  ;  they  are,  confequently,  different 
things  ;  for,  it  is  unwarrantable,  it  is  contrary 
to  reafon,  to  experience  and  to  found  philofophy, 
to  alfert,  that  two  things,  having  no  properties 
alike,  can  be  the  fame  thing. 

If  a  particle  of  matter,  then,  is  not  rendered 

aeriform  by  means  of  fire,  what,  more  rational, 

• .  r  ;  ' 

or  conceivable  idea,  are  we  to  form  ? 


iHf f  '  ( / ■; i  • ^  - 

Air  is  compreftible  and  elaftic,  therefore  not 
a  folid  whole  particles  touch  in  every  direction. 


It  is  pofleffed  of  weight  and  the  power  ofrefif- 
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tance,  therefore  it  is  compofed  of  folid  matter; 
confequently. 

Air  is  compofed  of  particles  of  matter,  arranged 
in  a  certain  manner,  fo  as  not  to  be  in  contact  in 
all  directions.  But, 

There  is  no  proof  of  matter  aCting,  per  fe, 
where  it  is  not ;  neither  is  it  poflible  td  conceive, 
how  it  can  a&,  at  a  diftance  from  itfelf :  there¬ 
fore,  air  is  compofed  of  folid*  particles  of  matter, 
arranged,  fingly  in  contact,  in  a  rectilinear  man¬ 
ner,  around  other  particles,  as  centres,  fo  as  to 
form  elaftic  atmofpheres. 

I  have  fhewn,  that  a  magnet  is  furrounded  by 
an  atmofphere  of  magnetic  particles,  invifible  on 
account  of  their  linear  arrangement ;  that  mag¬ 
netic  atmofphere  hath  no  properties  in  common 
with  fire,  and,  veryjuftly,  was  never  fuppofed  to 
be  fire :  is  it  not  eafy,  is  it  not  natural,  then,  to 
fuppofe,  that  other  particles  of  matter,  as  well  as 
iron  may  have  atmofpheres  of  fome  kind  or  other, 
fimilar  in  their  mode  of  atmofpheric  arrangement. 
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with  thofe  forming  the  magnetic  atmofphere  ? — 
may  not  a  fingle  particle  have  its  complete 
atmofphere  of  this  fomething,  which  is  not  fire  ? 
— and  may  not  its  elafticity,  levity,  and  invifi- 
bility,  depend  upon  thofe  atmofpheric  parti¬ 
cles  ?  Certainly,  if  the  north  poles  of  two 
needles,  have  each  an  atmofphere  of  fomething, 
different  from  fire,  which  prevents  their  approach¬ 
ing  each  other,  nearer  than  contad,  ’tis  allowable, 
*tis  natural  to  fuppofe  that  two  fimple  particles  of 
matter,  may  each  have  an  atmofphere,  of  fome¬ 
thing  different  from  fire ;  which*  will  prevent 
their  coalefcence  ;  and,  if  forced,  nearer,  than 
where  thofe  atmofpheres  come  in  con  tad,  fo  foon 
as  that  force  is  taken  away,  the  atmofpheres  will 
recover  their  due  arrangement,  and  recede  to 
their  proper  diftance,  giving  the  ideas  of  repul- 
fion,  and  elafticity,  in  the  fame  manner  as  the 
two  north  poles  of  two  magnetic  needles  do. 

The  affertion,  therefore,  that  gafes  owe  their 
their  elaftic,  expanded  ftate  to  the  prefence  of 
fire,  forming  atmofpheres  around  their  bafes,  is 
unphilofophical,  unnatural,  and  unnecdfary;  and 
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all  that  appearances  allow  us  to  conclude,  in  this 
cafe,  is,  that  the  Jolid  bajes  of  air,  are  furrounded 
by  atmofpheres  of  particles,  in  a  reftiliriear  arrange¬ 
ment,  which  keep  them  afunder  ;  and,  that 
thofe  atmofpheres,  having  no  properties  refem- 
bling  fire,  are  not  fire,  but  fame  thing  elje ,  capable 
.of  taking  that  atmofpheric  (late  of  arrangement, 
around  thofe  particles  of  matter,  of  which  the 
bafis  of  air  is  formed. 

There  is  hill  another  fundamental  error,  the 
corner  hone  of  modern  philofophy,  from  whence, 
in  a  great  meafure,  arifes  thofe  in  confidences,  and 
uncertainties,  fo  repugnant  to  common  fenfe,  and 
fo  obdrudlive  to  the  progrefs  of  true  knowledge; 
which,  can  never  be  hoped  for,  till  we  have  true 
principles,  upon  which  to  edablifh  it.  The  falfe 
reafoning  I  allude  to,  is,  attributing  different  and 
irreconcilable  effe&s  to  the  fame  caufe,  in  fimi- 
lar  circumftances. 

As  an  example,  I  bring  the  prefent,  univerfally 
adopted  theory,  that  all  gafes  owe  their  aeriform 
date  to  the  fire  furrounding,  or  fome  how,  or 
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other,  connected  with  the  bafes  of  the  different 
gafes. 

Modern  theory  fays,  that  vitriolic  acid  air  is 
formed  of  the  acid  particles  and  caloric  ;  that  is, 
the  particles  of  acid  are  furrounded  by  fire,  which 
forms  itfelf  into  elaftic  atmofpheres  around  them  ; 
in  confequence  of  which,  any  two  particles  of 
acid  cannot  come  into  contact,  on  account  of  the 
atmofphere  of  fire,  furrounding  each  ;  therefore, 
two  atmofpheres  of  fire  repel,  or  refufe  to  come 
nearer  than  the  point  of  contact  with  each  other. 

In  the  fame  manner  it  explains  the  production 
of  alkaline  air  from  volatile  alkali;  the  alkaline 
particles  become  furrounded  by  atmofpheres  of 
fire,  which  atmofpheres,  refilling  each  other, 
prevent  the  particles  of  alkali  from  coming  into 
contact ;  and,  confequently,  keep  them  afurider, 
in  the  hate  of  an  elaftic  fluid. 

i 

Atmofpheres  of  fire,  then,  when  they  furround 
particles  of  acid,  or  of  alkali,  according  to  the 

modern  doctrine  of  aeriform  fluids,  have  no  at- 
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tra&ion  to  each  other ;  and  prevent  the  acid,  or 
alkaline  particles  they  furround,  from  touching, 
or  adting  upon  each  other,  when  fimilar. 

But,  if  we  mix  a  quantity  of  acid  air  with  alka¬ 
line  air,  the  two  amofpheres  rapidly  unite ;  the 
acid  and  alkaline  particles  are  drawn  into  contact, 
and,  by  combination,  form  a  neutral  fait,  which 
is  precipitated  ;  and  the  bulk  of  the  two  airs, 
depending  upon  their  elaftic  atmofpheres,  dis¬ 
appears. 

This  experiment,  therefore,  contradicts  the 
former  conclufion  ;  for,  if  the  atmofphere  of  fire 
furrounding  one  particle,  be  repulfive  to  a  fimilar 
atmofphere  inverting  another,  and  keeps  them 
afundcr  in  one  cafe,  it  ought  to  do  fo  in  all ;  for 
as  the  atmofpheres,  by  their  refiftance  to  each 
other,  prevent  their  refpective  central  particles 
from  coming  into  contact,  it  cannot  affedl  that 
repulfive  property,  whether  the  central  particles 
be  both  acid,  both  alkaline,  or  one  acid  and  the 
other  alkaline  :  but,  this  experiment  fully  de¬ 
clares,  that  the  atmofphere  furrounding  a  particle 
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of  acid,  attracts  and  combines  with  an  atmof. 
phere  furrounding  an  alkaline  particle  ;  and  they 
difappear  together.  Confequently,  it  proves,  that 
the  doctrine  of  fire  being  the  caufe  of  the  elafticity 
of  all  gafes,  is  falfe ;  becaufe  it  makes  two  fimilar 
atmofpheres  of  fire,  to  be  repulfive  in  fome  cafes*, 
and  attractive  in  others,  which  is  attributing  con¬ 
trary  effeCts  to  the  fame  caufe,  in  fimilar  Circum- 

ftances  ;  which  is  unphilofophical,  inadmiflible, 
and  repugnant  to  reafon  ;  and  would  not  have 

been  thought  of,  but  to  fupport  a  lame  theory. 

And  where  is  the  neceffity  for  having  recourfe 
to  fuch  inconfiftency  ? — A  magnet  gives  us  the 
idea  of  matter  and  folidity,  its  magnetic  atmof- 
phere  fhews  us  that  there  are  particles  of  matter, 
different  from  fire,  which  are  capable  of  furroun¬ 
ding  folid  bodies,  in  an  atmofpheric  form  ;  and, 
as  before  obferved,  we  are  fupported  by  reafon 
and  analogy,  when  we  fuppofe  that  a  particle  of 
air,  is  a  particle  of  matter,  with  an  atmofphere 
of  fome  fuch  kind  as  that,  furrounding  the  mag¬ 
net — an  elajlic  atmofphere ,  different  in  its  nature 
and  properties  from  fire .  And  will  not  the  ana- 
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logy  help  us  ftill  further  ? — will  it  not  affift  the 
mind  to  comprehend  and  explain  the  difficulties 
in  queftion  ? — The  north  pole  of  every  magnet 
attrads  iron,  it  hath  therefore  an  atmofphere  of 
magnetic  matter  :  fo,  for  the  fame  reafon,  hath 
the  fouth  pole  of  every  magnet* 

C  ' 
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Particles  of  vitriolic  acid,  when  rendered  aeri¬ 
form,  are  much  more  diftant  than  when  in  their 
acid  ftate,  therefore,  they  muft  have  atmofpheres, 
of  fome  kind,  furrounding  them,  which  prevents 
their  coalefcence  ;  for  the  fame  reafon,  particles  of 
volatile  alkali,  when  they  become  aeriform,  muft 
have  elaftic  atmofpheres  of  fome  kind,  or  other, 
around  them. 

The  north  poles  of  two  magnets  will  not  come 

\ 

into  contad:,  on  account  of  the  reliftance  made  by 
the  atmofpheres  furrounding  them,  preffing 
againft  each  other  :  neither  will  two  fouth  poles, 
for  the  fame  caufe. 

Two  particles  of  vitriolic  acid  in  the  ftate  of 
air,  cannot  come  into  contad,  by  reafon  of  the 
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daftic  atmofphere  furrounding  each  particle  ;  nei¬ 
ther  will  two  particles  of  alkali,  in  an  aeriform 
ftate,  naturally,  approach  each  other,  nearer, 
than  where  their  refpe&ive  atmofpheres  begin  to 
touch  each  other. 

\ 

The  north  pole  of  one  magnet  will  Arongly 
attract,  and  be  rapidly  drawn  into  contad,  by  the 
fouth  pole  of  another,  fo  foon  as  their  refpedtive 
atmofpheres  of  magnetic  fluid  come  into  contact, 
in  which  flate  they  will  remain  forcibly  held  toge¬ 
ther  ;  which  fully  proves,  that  the  magnetic  at¬ 
mofphere  furrounding  the  north  pole  of  one  mag¬ 
net,  is  powerfully  attractive  to  the  atmofphere  fur¬ 
rounding  the  fouth  pole  of  another . 

Particles  of  alkaline  air  will  rapidly  combine 
with  particles  of  vitriolic  acid  air,  by  which 
means,  the  acid  and  alkaline  centres  are  drawn 
into  contadf,  combine,  and  form  a  neutral  fait ; 
which  proves,  that  the  atmofphere  furrounding  a 
particle  of  acid,  fo  as  to  render  it  aeriform,  is 

attractive  to  the  atmofphere  enveloping  a  particle  of 
alkali. 

E  . 
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It  is  evident  then,  that  the  aeriform  ftate  of 
bodies,  ftrongly  refembles  the  magnetic  ftate  of 
iron  ;  but,  the  magnetic  fluid  was  never  fuppofed 
to  be  fire,  but  an  aciive  fluid ,  of  fome  kind,  very 
different  from  it  :  confequently,  we  have  no  reafon 
to  fay,  that  the  aeriform  ftate  of  bodies  depends 
upon  fire  ;  flnce  the  atmofpheres,  furrounding 
bodies,  upon  which  their  aeriform  ftate  depends, 
are  Jo  different ,  in  their  mode  of  exiftence  and 
properties,  from  fire  ;  and,  the  analogy  of  mag¬ 
netic  fluids,  fo  ftrongly  authorizes  our  fuppohng 
and  aflerting,  that  acftive  particles,  capable  of 
forming  elaftic  atmofpheres  around  bodies,  do  exifi , 
which  are  very  different  from  fire. 

Since,  then,  we  are  not  under  the  neceflity  of 
fuppofing,  that  every  elaftic  atmofphere  is  fire ; 
flnce  we  know  that  there  are  particles  of  matter, 
diftindl  from  fire,  which  have  the  property  of 
arranging  themfelves  around  certain  particles,  or 

'  bodies  of  matter,  in  an  atmofpheric  ftate,  we  are 

#  • 

perfectly  at  liberty  to  fuppofe,  that  if  there  is  one 
kind  of  aciive  'particles  of  matter,  which  have  that 
property,  there  may  be  two  ;  and  the  fuppofttion 
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Is  not  only  admiffible,  but  probable  ;  nay,  even 
demonftrable. 

The  north  poles  of  two  magnets  will  attract 
iron,  at  a  certain  diftance  ;  fo  will  the  fouth  poles 
of  two  magnets  :  therefore,  each  is  certainly  fur- 
rounded  by  an  atmofphere  of  magnetic  particles, 
of  a  certain  extent. 

The  north  pole  of  one  magnet  repels  the  north 
pole  of  another  ;  therefore,  two  fimilar  magnetic 
atmofpheres,  will  not  combine,  but  refijl  or  repel 
each  other. 

The  north  pole  of  one  magnet,  will  attract  the 
fouth  pole  of  another ;  therefore,  the  atmofphere 
furrounding  the  north  pole,  is  different  from  that 
around  the  fouth  pole  :  otherwife  it  would  repel 
it,  in  the  fame  manner  as  it  did  the  north  pole  : 
but  it  does  not  repei  it  ;  therefore,  as  contrary 
effetfls  cannot  arife  from  the  fame  caufe,  c^etei is 
paribus,  the  atmofphere  furrounding  the  north 
pole  of  a  magnet,  is  an  active  fluid,  different  fiom 
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and  attractive  to  the  atmofphere  around  the  fouth 
pole ;  and  both  are  very  different  from  fire. 

Reafon,  then,  fliews  us,  that  there  muft  be, 
and  are  two  attive  fluids ,  capable  of  forming  atmo- 
fpheres  around  certain  bodies,  as  is  abundantly 
evident  in  magnetic  experiments  ;  and  to  purfue 
the  analogy,  our  reafon  will  point  out  to  us,  that 

thofe  two  active  fluids,  are  the  caufes  of  the  aeri- 

/ 

form  ftates  of  bodies  :  for,  without  two  fuch  active 
fluids,  we  cannot  explain  thofe  ftates  ;  and  with 
them  their  natures  arc  readily  conceived,  and 
naturally  explained,  without  a  difficulty. 

Particles  of  acid  air  repel  each  other,  to  a  cer¬ 
tain  diftance  ;  becaufe  thofe  acid  particles  are, 
each,  furrounded  by  an  atmofphere  of  one  and 

the  fame  kind  of  active  fluid. 

\  *  — 

Particles  of  alkaline  air  repel  each  other ;  be. 
^  %  ' 
caufe,  each  hath  a  fimilar  atmofphere  of  active 

fluid. 

4 

And,  as  the  north  pole  of  one  magnet  is  attract- 
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ed  by  the  fouth  pole  of  another,  fo  a  particle  of 
acid  air  is  attracted  into  combination,  by  a  par¬ 
ticle  of  alkaline  air,  fo  foon  as  their  refpective 
atmofpheres  touch  each  other  ;  therefore  one  is 
of  one  kind  of  active  fluid,  and  the  other  of  the 
contrary  kind,  and  ftrongly  attractive  to  it. 

It  may  be  afked,  why  ought  we  to  fuppofe  that 
the  fame  two  active  fluids  which  produce  the  phe¬ 
nomena  of  magnetifm,  form  alfo  the  atmofpheres 
of  aeriform  fluids  ? 

I  would  anfwer,  becaufe  we  have  no  right,  or 
reafon  to  admit  of  more  caufes  than  are  neceflary 
to  explain  effects  ;  and  becaufe  the  rejemblance 
between  atmofpheres  of  every  kind,  is  fo  great >  as  to 
lead  us,  naturally,  to  fuppofe,  that  all  are  formed 
of  the  fame  principles , 

The  north  pole  of  a  magnet,  the  fouth  pole  of 
a  magnet ;  a  body  electrified  by  means  of  glafs, 
a  body  electrified  from  re  fin  ;  a  particle  of  acid 
air,  and  a  particle  of  alkaline  air  have  each  an  in- 
vifible,  atmofpheric  arrangement  of  active  parti- 
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cles,  around  their  refpedtive  folid  centres ;  becaufe 
they  can  a 61  upon  certain  bodies,  diflant  from 
themfelves  :  the  north  poles  of  two  magnets,  the 
jfouth  poles  of  two  magnets ;  two  bodies  eledtri-* 
„  fied  from  glafs,  two  bodies  eledlrified  by  refin  ; 
two  particles  of  acid  air,  and  two  particles  of 
alkaline  air  refill,  or  repel  each  other,  and  will 
not  approach,  nearer  than  where  the  two  atmof- 
pheres  come  in  contadl ;  if  they  are  made  to  ap¬ 
proach  nearer,  by  force,  fo  foon  as  that  force  is 
taken  away,  the  adlive  particles,  by  the  force 
with  which  they  recover  their  due,  redtilinear 
arrangement,  again  pufh  each  other  to  their  for- 
mer  diftance  ;  and  hence  their  elaflicity. 

.  y  .  .  ' 

£ 

So  far,  all  atmofpheres ,  whether  magnetic,  elaf- 
tic  or  aeriform,  flrongly  rejemble  each  other,  and 
feem  to  be  the  fame  attive  fluid ,  only  in  different 
circumflances  and  flates  of  excitement. 

'  \ 

The  north  pole  of  one  magnet,  powerfully 
attracts  the  fouth  pole  of  another  ;  the  eledlric 
atmofphere  communicated  to  a  body  by  means  of 
glafs,  flrongly  attracts  an  eledlric  atmofphere 
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acquired,  by  another  body,  from  refin  ;  and  the 
atmofphere  rendering  a  particle  of  acid  aeriform> 
forcibly  attradls  the  atmofphere  around  a  particle 
of  alkali,  when  in  the  date  of  air. 

Can  there  be  a  doubt,  then,  that  the  adlive 
fluid,  giving  magnetic  properties  to  the  north 
pole  of  a  magnet,  is  of  a  different  kind  from  that 
furrounding  the  fouth  pole  ? — and  is  it  not  equally 
evident  that  the  eledlric  fluid  excited  by  means  of 
glafs,  is  fpecifically  different  from,  and  attradlive 
to  that  formed  by  refm  ;  and,  for  the  fame  rea- 
fons,  is  not  the  aeriform  date  of  an  acid  particle, 
caufed  by  a  different  atmofpheric  fluid,  from  that 
which  furrounds  a  particle  of  alkali  in  an  aeriform 
date,  and  which  it  powerfully  attradls  ? — In  mag- 
netifm,  in  eledlricity,  and  in  aeriform  fluids  are 
there  not,  evidently,  two  fluids ,  forming  thofe 
atmofpheres,  fimilar  in  their  modes  of  arrange¬ 
ment,  and  in  their  being  attradlive  to  each 
*  « 

other  ? — and  have  we  not  reafon,  then,  to  con-, 
elude,  that  the  fame  two  adlive  principles,  produce 
all  atmofphereSy  whether  magnetic,  eledlric,  or 
aeriforrp  ?  the  peculiar  properties,  wherein  they 
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differ,  being  produced  by  the  different  ftates  of  the 
bodies  giving  them  excitement,  and  the  different 
degrees  of  excitement  they  acquire.  As  a  further 
argument  for  their  being  the  fame  principles,  in 
three  different  ftates,  will  not  the  electric  fluid 
give  magnetic  atmofpheres  to  iron  ?  and  will  not 
electricity  render  certain  bodies  aeriform,  by 
giving  them  the  atmofpheres,  upon  which  their 
aeriform  ftates  depend  ?  in  fhort,  the  only 
objection  to  their  being  the  fame  kinds  of  active 
fluids,  is,  that  magnetic,  electric  and  aeriform 
atmofpheres  have  no  feAftble  effect  upon  each 
other ;  which  objection,  merely  refolves  itfelf 
into  this,  that,  of  two  fluids,  naturally  attracting 
each  other,  one,  or  both  may  be  fo  circumftanced> 
that  that  natural  attraction  cannot  become  evident ; 
which,  in  reality,  is  no  objection  at  all ;  as  expe¬ 
rience  daily  proves  :  to  give  one  inftance — vitri¬ 
olic  acid  may  be  converted  into  air,  in  which 
ftate,  its  particles  are  furrounded  by  atmofpheres 
of  one  of  the  active  fluids,  as  is  evident  from  their 
diftance  and  repulfion  to  each  other. 


Volatile  alkali  may  become  aeriform,  by  its 
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particles  being  furrounded  by  atmofpneres  of  one 
of  the  active  fluids  ;  the  fluid  furrounding  each 
alkaline  particle  being  of  the  fame  kind. 

If  thefe  two  gafes  be  mixed  together,  the  atmo- 
fpheres  will  mutually  attract  each  other,  and 
drawing  their  refpective  centres  of  acid  and  alkali 
together,  will  leave  them  united  in  the  form  of  a 
neutral  fait ;  confequently,  the  atmofpheres  fur¬ 
rounding  the  acid  particles,  were  of  one  kind, 
and  thofe  around  the  alkaline  particles,  of  the 
other  kind  of  active  fluid . 

In  this  experiment,  one  kind  of  fluid  is  attractive 
to  the  other.  But,  electrify  the  alkaline  air,  and 
its  bulk  will  be  increafed,  by  the  acquifltion  of 
more  of  the  atmofpheric  fluid,  which,  extending 
the  atmofphere  around  each  alkaline  particle, 
pufhes  them  flill  further  afunder  ;  in  this  ftate, 
by  an  increafe  of  atmofphere,  it  acquires  new 
properties,  or  rather,  a  different  degree  of  acti¬ 
vity.  If  it  be  now  mixed  with  vitriolic  acid  air, 
they  will  be  found  to  have  no  action  upon  each 
other,  though  the  atmofpheric  fluid  furrounding 

F 
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the  alkaline  particles,  is  of  the  Jame  kind  as  be¬ 
fore  ;  and,  is,  confequently,  of  the  contrary  kind 
to  that  furrounding  the  acid  particles,  which  be¬ 
fore  attracted  it,  when  lefs  expanded  in  the  ftate 
of  alkaline  air  :  which  proves,  that  the  two  fluids, 
though  naturally  attractive  to  each  other,  may  be 
fo  circumflanced,  as  to  have  no  fenjible  attion  one 
upon  the  other ;  and,  that  leads  us  to  conclude, 
that  the  two  afitive  fluids,  in  fimilar  ftates  of  excite¬ 
ment  ,  are  capable  of  ading  upon  each  other  ;  but, 

s  •  . 

in  very  different  ftates  or  degrees  of  excitement ,  that 
action  is  not  evident . 

V  ’  \  -  '  '  '  •  '  '•  -V  '*  *  *'  •  *  > 

/ 

But  this  fubjed,  in  this  place,  I  {hall  fay  no 
more  of ;  having  particularly  examined  it  in  my 
Elementary  Principles  of  Nature,  where,  having 

explained  my  principles,  I  was  more  at  liberty 

*  .  • 

to  fully  conflder  it. 

V  *  "  ■  ■  ■  AJ ,  .  f  >  .  1 1  i-UKpj 

Having  thus  pointed  out  fome  of  the  errors,  of 
philofophy,  and  the  caufes  of  many  other  philo- 
fophical  inconfiftencies  ;  having  proved  that  there 
is  no  neceflity  for  fuppofing  immaterial  powers, 
and  in  fad,  that  the  fuppofition  is  ridiculous  in 
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itfelf,  without  one  idea  of  their  nature,  or  one 

i 

>  \ 

proof  of  their  exigence  ;  having  proved  that  mat¬ 
ter,  alone,is  fufficient  to  explain  the  very  phenome¬ 
na,  in  which  immaterial  powers  were  thought  ne~ 
cefTary, — matter,  with  fuch  properties  as  we  know, 

'  to  a  certainty,  it  may,  and  does  poffefs  ; — having, 
in  fliort,  pointed  out  the  true  principles  of  nature* 
which  reafon  teaches  when  the  prejudices  from  the 
falfe  chimeras  of  philofophy  are  removed,  it  would 
be  a  laborious  and  unpleafant  talk,  to  examine 
all  the  fafhionable  follies  of  philofophy  ;  there, 
however,  are  a  few  glaring  inconliftencies,  in  one 
modern  theory,  which  I  mult  mention,  and 
thofe  fo  grofs  as  to  make  me  wonder,  how  any 
fenfible  man  could  advance  a  theory  fo  full  of 
them  ;  or  how  any  others,  who  poflefs  any  degree 
of  difeernment,  fnould  fo  readily  overlook  thofe 
inconfiftencies,  for  the  lake  of  adopting  the 
theory.  I  have  fo  great  an  opinion  of  Mr.  La- 
voifer’s  good  fenfe,  as  to  firmly  believe  that  he 
knows,  and  feels  with  dread,  the  defeds  of  his 
own  theory,  arifing  from  its  inconfiflency  ;  an 
inconfiftency,  which  his  theory  cannot  be  made 
to  obviate,  and  which  therefore,  proves  its  im~ 
1  .  F  2 
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perfection  and  fallacy.  But  fince  others  have 

been  blind  enough,  or  kind  enough  to  overlook 

\ 

it,  he  hath  never  troubled  the  world  with  his  own 
apprehenfions. 

Mr.  Lavoifier  fays  that  mercury  is  a  fimple 
fubftance ;  that  pure  air,  or  oxygen  gas  is  com- 
pofed  of  oxygen  and  caloric  or  the  matter  of  heat, 
or  fire  :  he  allows  that,  by  means  of  heat,  mer¬ 
cury  will  attradl  the  oxygen  from  caloric ;  and 
he  allows,  likewife,  that  by  means  of  heat,  ca- 
loric  will  attraCt  oxygen  from  its  combination 
with  mercury ;  which  is  attributing  contrary 
effeCts  to  the  fame  caufe,  without  afligning  any 
caufe  for  thofe  different  effeCts ;  or  without  having 
it  in  his  power  to  affign  any,  confident  with 
his  theory ;  which  is,  therefore,  inconfiflent 
with  itfelf,  and  confequently  imperfeCt  :  for, 
were  mercury  a  fimple  fubftance,  and  oxygen 
gas  compofed  of  oxygen  and  caloric,  it  is  impof- 
fible  that  fuch  different  refults  could  arife,  by 
their  being  expofed  to  any  quantity  of  caloric 
whatever. 
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He  likewife  fays  that  azotic  gas  is  formed  of 
azote  rendered  aeriform  by  caloric  ;  and  that 

i 

oxygen  gas  is  formed  of  oxygen  and  caloric  :  when 
thefe  are  mixed  together  and  expofed  to  the  aCtion 
of  the  eleCtric  fpark  or  fluid,  the  oxygen  combines 
with  the  azote,  and  forms  nitrous  acid  ;  in  which 
ftate,  being  no  longer  aeriform,  they  muft  have 
parted,  at  lead  with  a  great  part  of  their  caloric  : 
confequently,  by  electrization  the  oxygen  attracts 
azote  fo  powerfully  as  to  not  only  part  with  its 
own  caloric,  but  alfo  to  diflodge  it  from  its  union 
with  azote. 

He  likewife  allows  that  when  this  compound 
of  oxygen  with  azote,  this  nitrous  acid  is  electri¬ 
fied,  the  oxygen  will  acquire  caloric  and  form 
oxygen  gas:  confequently  by  electrization  oxygen 
acquires  fo  ftrong  an  attraction  to  caloric  that  it 
will  part  with  azote  to  combine  wTith  it,  and  form 
oxygen  gas.  This  evident  conclufion,  fo  palpably 
contradicts  the  former,  that  either  the  experi¬ 
ments  muft  be  falfe,  or  the  theory  which  pretends 
to  explain  them  :  but,  we  know  that  the  experi- 


merits  are  fair  and  conclufive  ;  confequently,  the 
theory  is  lame,  and  by  no  means  equal  to  their 
explanation. 

Thefe  two  experiments  feemingly  fo  contradic¬ 
tory  to  each  other,  are  not  fo  in  reality,  and  may 
be  moft  eafily  explained  ;  the  inconfiftency  ari- 
fing  from  Mr.  Lavoifier’s  principles,  and  not  from 
the  facts  themfelves  :  but,  were  I  to  offer  an  ex¬ 
planation  of  them  in  this  place,  it  would  be  pre¬ 
mature,  and  could  not  be  fo  well  underftood  as 
when  I  come  to  fpeak  of  thofe  gafes,  after  explain¬ 
ing  my  ideas  of  the  nature  and  compofition  of 
aeriform  fluids  in  general,  and  of  thofe  gafes  in 
particular. 

Thefe,  though  not  all  the  objections  I  have 
againft  theories  of  philofophy,  ancient  or  modern, 
are  the  chief  of  thofe  more  immediately  connected 
with  my  prefent  fubje6t.  I  fhall  therefore  fufpend 
the  enquiry  into  what  or  how  others  think,  and 
purfue  the  fteps  which  appear  moft  proper  to  ex¬ 
plain  my  own  ideas  and  theory  of  the  principles 
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of  chemiftry  and  the  nature  and  formation  of  aeri¬ 
form  fluids  ;  and  thofe  who  think  differently  are 
perfectly  at  liberty  to  give  their  reafons  for  think¬ 
ing  otherwife,  or  not,  juft  as  they  pieafe. 


i  • 


SECTION  II. 


A  Jummary  View  of  the  Elementary  Principles  of 

Bodies . 


T7ROM  what  hath  been  advanced  in  the  pre¬ 
ceding  fecdion,  it  appears  perfe&ly  confident 
with  reafon  and  our  knowledge  of  nature,  to  fay, 
that  every  thing  is  material ;  and,  confequently, 
nothing  can  a <d,  per  fe,  at  a  diftance  from  itfelf ; 
therefore,  all  the  operations  of  nature  are  effected 
b y  particles  of  matter  in  contadl  with  each  other. 

Particles  of  matter  feem  to  differ  widely  amongft 

» 

themfelves  ;  fome  being  obvious  to  our  fenfes* 
forming  bodies  more  or  lefs  folid  and  compadl^ 
and  pofieffing,  evidently,  a  fpecific  gravity. 
Thefe  give  us  our  ideas  of  fixed  folid  matter,  and 
thefe  particles,  forming  the  bafis,  bulk  and  foli- 
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dity  of  every  body,  evident  to  our  fenfes,  and  pof- 
felled  of  fpecific  gravity,  I  for  the  fake  of  diflinc- 
tion  call  fixed  particles  of  matter.  A  needle,  form¬ 
ed  of  iron,  or  fteel>  by  its  compactnefs,  weight 
and  evidence  to  our  fenfes,  is  an  inflance  of  a 
body  compofed  of  thefe  fixed  particles  of  matter. 

The  other  kind  of  matter  we  are  never  fenfible 
of  but  when  it  is  peculiarly  excited  by  being,  or 
having  been  in  contact,  with  thofe  fixed  particles 
of  matter  ;  and  then  its  general  (late  is  that  of  a 
fubtile  fluid,  poflefling  no  fenfible  degree  of  fpeci¬ 
fic  gravity,  howfoever  accumulated.  In  thofe 
cafes,  when  evident,  by  its  producing  the  pheno¬ 
mena  of  attraction  or  repulfion,  it  is  furrounding 
the  fixed  particles  of  matter,  or  bodies  compofed 
of  them,  in  an  atmofpheric  flate,  light,  fubtile, 
yielding,  elaflic  and  permeable  ;  yet  pofleffed  of 
the  power  of  evidently  refilling  the  approach  of 
a  fimilar  atmofphere  ;  confequently,  its  particles 

mufl  be  in  a  rectilinear  flate  of  arrangement,  ex- 

♦ 

tending  from  the  folid  particle,  which  it  furrounds 
as  a  centre,  like  radii,  in  all  directions,  naturally  5 
which  lines  of  particles,  not  being  contiguous, 

G 
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but  diverging  as  they  recede  from  the  centre,  ac¬ 
counts  for  their  fubtilty  and  permeability. 

c  *  -  * "  *  v 

An  inftance  of  this  kind  of  matter,  where  par¬ 
ticles  are  thus  arranged,  is  the  fubtile  magnetic 
atmofphere,  furrounding  the  pole  of  a  needle 
compofed  of  fixed  particles  of  matter  ;  and  that 
the  particles  of  this  kind  of  matter,  may  be  dif- 
tinguifhed  from  the  particles  of  fixed  matter,  I 
call  them  atlive  or  actuated  particles  of  matter. 

As  thefe  active  particles  of  matter,  when  evi¬ 
dent  to  us  by  their  attractive,  or  repulfive  opera¬ 
tions,  are  always  in  fome  ftate  of  combination,  or 
connexion  with  fixed  matter,  when  they  are  always 
arranged  in  an  atmofpheric  ftate  around  it,  it  is 
reafonable  to  fuppofe  that  the  fixed  particles  of 
matter,  by  coming  in  contact  with  thefe  active 
particles,  excite  them  to  arrange  themfelves 
around  it,  in  the  fame  manner  as  when  a  number 
of  fteel  filings  are  touched  by  a  magnet,  they 
being  immediately  excited  to  attract  each  other, 
and  arrange  themfelves  in  a  radial  manner ;  the 
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magnet  being  the  exciting  caufe,  and  the  centre 
of  that  arrangement. 

The  exigence  of  thefe  active  particles  being 
inconteftible,  it  is  equally  evident  that  they  are 
of  tzvo  kinds  ;  fimilar  in  their  being  excited  by 
contact  with  fixed  matter,  to  form  themfelves 
into  atmofpheres  around  it,  but,  yet,  bein gjpeci- 
fically  different ;  as  is  evident  from  the  magnetic 
atmofpheres  furrounding  the  poles  of  a  needle  ? 
each  pole  hath  its  magnetic  atmofphere  ;  each 
atmofphere  is  attradlive  to  iron  ;  the  atmofphere 
furrounding  the  north  pole  of  one  magnet,  will 
attract  that  furrounding  the  fouth  pole  of  another ; 
but  the  atmofphere  arranged  round  the  north  pole 
of  one  magnet,  ftrongly  refifts  the  approach  of  a 
fimilar  atmofphere,  furrounding  the  north  pole  of 
another  ;  and  the  fame  repullion  exifts  between 
the  atmofpheres  furrounding  the  fouth  poles  of 
two  magnets  :  confequently,  the  atmofphere  ac¬ 
companying  the  north  pole  of  a  needle,  is  fpeci- 
fically  different  from  that  furrounding  the  fouth 
pole  ;  becaufe  fo  foon  as  they  come  in  contadl 
they  attratt  each  other,  and  draw  their  refpedlive 

G  2 
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poles  together ;  but  two  fimilar  atmofpheres  have 
no  attraction,  but  refift  or  repel  each  other. 

Thefe  active  particles,  therefore,  being  of  two 
kinds,  I  call  one  of  them  phlogifton ,  and  the 

other  eethery  for  the  fake  of  diftinCtion  and  per- 

. . .  !  •  ••  . . .  -  -  -  * 

fpicuity. 

Befides  this  atmofpheric  ftate  of  exiftence,  in 
which  they  draw  the  diftant  particles  of  fixed 

*  *  1  A  : 

matter  around  which  they  are  arranged,  together, 
when  one  aCtive  principle  furrounds  one  fixed 
particle,  or  mafs,  and  the  other  active  principle 

s  f  '  ’  '  -  *  . 

the  other  fixed  particle,  diftant  from  it  ;  or  in 
which  they  prevent  two  diftant  particles  of  fixed 
matter  from  coming  together,  when  each  fixed 
particle  hath  an  atmofphere  of  the  fame  kind  of 
aCtive  particles  ;  thefe  two  aCtive  fluids,  tether  and 

i  *  •  <  ‘  •  } 

phlogijloHy  are  capable  of  being  excited  by  fixed 

i 

matter,  and  then  of  combining  with  each  other,  fo 
as  to  forrp  a  fubtile  compoundy  capable  of  exijling 
in  a  ftate  of feparation  from  the  fixed  particles  of 
matter,  by  which  they  were  actuated.  In  this 
ftate,  according  to  the  degree  of  excitement  they 


C  45  ] 

pofleifed  at  the  moment  of  combination  and  libe¬ 
ration,  they  form  fluids,  poflefled  of  different  fpe- 
cific  properties,  which,  however,  are  extremely 
fubtile,  active  and  without  any  fpecific  gravity, 
fuch  are  light  and  fire  :  one,  or  other,  or  both 
of  which  being  always  produced,  whenever  aether 
and  phlogifton,  by  attracting  each  other  and  draw¬ 
ing  their  refpective  fixed  centres  together,  are  left 
at  liberty  to  feparate  from  their  refpective  fixed 
centres,  by  thofe  centres  attracting  each  other, 
and  lofing  their  power,  in  confequence,  of  detain¬ 
ing  the  aether  or  phlogifton  with  which  they  were 
combined  :  as  for  inftance,  when  aether  and  phlo¬ 
gifton  are  excited  by  means  of  refin  and  glafs,  to 
form  themfelves  into  electric  atmofpheres  around 
them,  refpectively,  they  attract,  if  within  the 
reach  of  each  other,  and  fo  foon  as  their  re- 
fpective  fixed  centres,  the  refin  and  glafs,  ap¬ 
proach  near  each  other,  the  electric  atmofpheres 
of  aether  and  phlogifton,  unite  and  pafs  away  in 
the  ftate  of  light,  or  fire. 

The  entire  \miverfe,  therefore,  is  formed  of 
particles  o^malter^  in  themfelves  exactly  fimilar 

IT’  *  '  "  "  j  ■ 
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throughout,  being  folid,  or  impenetrable  points, 
monads,  or  atoms  ;  and  all  the  different  forms, 
changes  and  varieties  of  nature,  are  produced,  by 
the  different  properties  given  to  thefe  fimple  mate¬ 
rial  particles. 

Thofe  properties  are  of  two  general  kinds. 
One  portion  of  thefe  original  material  particles, 
have,  limply,  the  property  of  attracting  the  other 
particles  of  matter,  in  ^//points  and  directions,  and 
thefe  I  diftinguilh  by  the  name  of  fixed  particles  of 
matter.  The  other  particles  of  matter,  have  the 
property  of  being  excited  by  contact  with  the  fixed 
particles  of  matter,  to  attract  other  particles  fimi- 
lar  to  themfelves,  in  one  direction  only ,  fo  as  to  farm 
themfelves  into  right  lines ,  compofed  of  particles, 
fingly  arranged ,  in  contact :  confequently,  as  the 
fixed  particles  attradt  thefe  in  all  points  and  direc¬ 
tions,  thefe  will  arrange  themfelves  around  the 
fixed  matter,  as  their  centre ,  and  form  an  atmofphere 
of  radii,  fpherically  furrounding  the  fixed  centre; 
which  radial  lines  of  particles,  diverge  as  they 
recede  from  the  centre.  Thefe  I  have  called  ac¬ 
tive  particles  of  matter. 


Thefe  adlive  particles  are  of  two  kinds  ;  when 
either  kind  is  excited  by  contadl  with  fixed  matter, 
it  attracts  particles  of  the  fame  kind  into  atmofpheric 
arrangement ;  and  two  atmofpheres  of  the  fame  kind, 
furrounding  two  fixed  centres,  have  no  attrac¬ 
tion  for  each  other,  but  refift  every  attempt  to 
bring  them  into  the  fame  place  :  but  if  an  atmo- 
lphere  of  one  kind  be  brought  in  contadl  with  an 
atmofphere  of  the  other  kind,  they  will  attratt  each 
other,  fo  as  to  draw  their  refpedtive  fixed  centres 
into  contadl.  To  one  kind  of  thefe  adtive  parti¬ 
cles  I  give  the  name  of  tether,  and  the  other  I  di£- 
tinguifh  by  that  oiphlogijlon. 

The  fixed  particles  are  drawn  together  by  thefe 
adlive  particles,  fo  as  to  form  bodies  more  or  lefs 
folid  and  bulky,  according  to  the  proportion  of 
each,  which  enters  into  their  compofition  :  while 
the  adlive  particles  themfelves,  by  contadl  with 
thofe  fixed  particles,  arrange  themfelves  in  an 
atmofpheric,  redlilinear  form  around  them  ;  in 
which  flate  they  produce  all  the  appearances  of 
attraction,  and  repulfion,  and  all  the  various  mu- 
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rations  and  operations  of  nature,  which  prefent 
themfelves  to  the  philofophic  mind  ;  or,  by  com¬ 
bining  together,  in  the  ftates  of  light  and  fire, 
they  give  beauty,  life  and  a&ivity  to  the  whole. 


With  thefe  data  I  fhall  therefore  proceeed,  and 
upon  them  fhall  found  my  future  inveftigations. 


I 


X 
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SECTION  III. 


Particles  of  fixed  matter,  by  being  combined  with  one  or 
other  of  the  active  kinds  of  matter,  form  fixed  prin- 
ciplesy  of  great  activity ,  the  alkaline  and  the  acid 


principles . 


HE  univerfality  of  the  two  adtive  kinds  of 


■**  matter,  which  may,  with  great  propriety,  be 
called  the  two  adtive  principles,  aether  and  phlo- 
gifton,  and  their  powerful  attradlion  to  the  fixed 
particles  of  matter,  can  leave  no  room  to  doubt 
that  every  fixed  particle  is  combined  with,  and 
actuated  by  one  or  other  of  thofe  active  principles  ; 
for,  in  their  original  flate,  they  mull:  have  been 
expofed  to  one  or  other  of  them,  and,  in  confe- 
quence  of  that  expofure,  they  would  be  immedi¬ 
ately  attracted,  and  form  a  combination,  never 
more  to  be  difunited  ;  nothing  being  more  pow- 


H 
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erfully  attractive  to  either  the  fixed  or  adtive  par¬ 
ticles,  than,  in  that  original  Hate,  they  were  to 
each  other :  confequently,  whatever  kind  of 
adtive  matter  any  fixed  particle  was  originally 
expofed  to,  with  that  kind  it  is,  and  muff  be, 

forever  united,  to  a  certain  extent  :  and  that 

* 

diffoluble  combination  forms  a  fixed  principle ,  partak¬ 
ing  of  the  fixity  of  the  fixed  particle,  and  of  the 
the  activity  of  the  adtive  matter  with  which  it  is 
formed,  and  poffeiling  peculiar  properties ,  depend¬ 
ing  upon  the  kind  of  adtive  matter  with  which  the 
fixed  particles  are  combined, 

n *  •  v  *  r  •  [*?••-,  *->  -!.'■  ft  STfJr  T  ' 

Though  all  fixed  particles,  therefore,  are  fimi- 
lar,  yet  thofe  which  are  adtuated  by  aether,  acquire 
*  properties  different  from  thofe  combined  with  phlo-. 
gijlon  ;  and  as  all  of  them  muff  be  united  to  either 
phlogifton  or  aether,  the  whole  of  the  fixed  par¬ 
ticles  muff  form  two  compound ,  or  fixed  principles : 
thofe  combined  with  tether  forming  one>  and  thofe 
with  phlogifton  the  other  fixed  principle. 

But,  as  aether  and  phlogifton  have  different 
Specific  properties,  ’tis  evident,  that  the  fixed 


[  51  ] 

particles,  actuated  by  one,  muft  poffefs Specific  pro¬ 
perties  different  from  thofe  combined  with  the 

other  :  and  thefe  two  compound,  or  fixed  prin¬ 
ciples,  are  the  earthy  or  alkaline  and  the  acid  pr in- 

ciples  of  chemifts  ;  each  poffefhng  its  peculiar 
properties,  according  to  the  nature  of  the  active 
principle  which  enters  into  its  compofition  ;  and 
each  having  a  ftrong  attraction  to  the  other,  on 
account  of  the  natural  attraction  which  fubfifts  be¬ 
tween  aether  and  phlogifton,  in  fimilar  ftates  of 
excitement. 

In  my  Elementary  Principles  of  Nature,  I  have 
entered  more  fully  into  the  confideration  of  this 
fubject,  than  is  neceffary  in  my  prefent  undertake 
ing ;  and  have  offered  my  reafons  for  fuppofing 
that  the  alkaline  principle ,  is  compofed  of  a  particle 
of  fixed  matter ,  actuated  by  an  atmofphere  of 
at  her,  to  a  certain  extent ;  and  that  the  acid  prin¬ 
ciple  is  formed  of  fixed  matter  united  to  phlogifton . 
If  this  fuppofition  be  admitted,  that  natural  at¬ 
traction  between  aether  and  phlogifton,  will  rea¬ 
dily  account  for  the  attraction  of  the  alkaline 
principle  to  phlogifton  ;  becaufe  its  activity  and 

H  2 


C  S2  ] 

powers,  as  a  principle,  depend  upon  the  aether 
combined  with  its  fixed  particle  to  a  certain  ex¬ 
tent  ;  and,  likewife,  for  the  attraction  of  the  acid 
principle  to  tether,  on  account  of  its  fpecific  pro¬ 
perties,  depending,  upon  its  fixed  particle,  being 
actuated,  fo  as  to  become  a  fixed  principle,  by  its 
combination  with  phlogifton. 

And  that  the  fuppofition  is  true,  appears  from 
many  confiderations ;  to  inftance  one,  the  bails 
of  a  metal  is  evidently  an  earth ;  and  the  firmnefs, 
folidity,  or  attractive  force,  by  which  its  particles 
are  compacted  together,  evidently  depends  upon 
phlogifton  ;  for,  deprive  it  of  that,  and  it  lofes  its 
compaCtnefs  and  metallic  properties,  and  becomes 
a  loofe  incoherent  mafs.  Now,  if  its  compaCtnefs 

i 

is  loft,  by  taking  away:  its  phlogifton,  it  is  juft  to 
fuppofe,  that  that  phlogifton  was  the  attractive 
power  which  kept  its  component  particles  of  earth 
together;  and,  confequently,  that  the  aCtive  prin¬ 
ciple,  upon  which  the  aCtive  powers  of  the  earthy 
principle  depends,  is  attracted  by  the  interpofing 
phlogifton,  and  therefore  is  atherial ;  for,  if  the 
properties  of  the  earthy  principle,  as  a  principle 


I 


\ 


C  53  ] 

»  *  t 

depended  upon  phlogifton,  it  is  natural  to  fuppofe 
that  the  particles  of  metallic  earth,  would  be  more 
powerfully  attradled  to  aggregation,  in  proportion 
as  their  atmofpheres  of  phlogifton  were  dminijhed ; 
becaufe  the  more  expanded  thofe  atmofpheres 
are,  the  more  powerfully  they  muft  refift  approxi¬ 
mation  ,•  and  the  more  they  are  diminifhed,  the 
greater  muft  be  their  excitement,  and  power  of 
aggregative  attraction. 

*  -  -  -  <  K  ( 

But  I  forbear  to  enter  further  into  the  fubjedfc 
here,  becaufe  it  is  not  my  immediate  objedt :  it 
being  fufficient  for  my  prefent  purpofe,  to  ob- 
ferve,  that  the  earthy  or  alkaline  'principle  is  attrac¬ 
tive  to,  and  capable  of  combining  with  phlogifton ; 

\ 

and,  that  the  acid  principle  is  as  powerfully  attrac¬ 
tive  to  tether ;  that  in  their  fimple  ftates,  they  at- 
tratty  combine  with  and  neutralize  each  other  :  and 

» 

that,  when  the  alkaline  principle  is  united  to 
phlogifton,  and  the  acid  principle  to  sether,  in 
proper  circumftances,  the  asther  and  phlogifton 
will  unite  together,  and  feparate  from  their  reft, 
pedtive  bafes,  which,  by  thofe  means  are  brought 
together  and  combine  with  each  other. 


But  as  each  of  fixed  principles  is  capable  of 
attracting  an  atmofphere,  either  of  phlogifton  or  of 
aether,  according  to  its  nature,  it  mu  ft  naturally 
follow,  as  thefe  fixed  principles  are  the  actuating 
centres ,  which  excite  their  refpedtive  active  fluids 
to  become  atmofpheres  around  them,  that  the 
atmofpheric  particles  nearefi  the  centre,  muft  be 
mojl  excited :  as  for  example,  the  pole  of  a  needle 
in  a  magnetic  ftate,  is  furrounded  by  aether,  or 
phlogifton  in  an  atmofpheric  ftate  ;  that  pole 
gives  excitement  to  thofe  active  particles,  in  con- 
fequence  of  which  they  attract  each  other  in  right 
lines,  diverging  from  each  other  as  they  recede 
from  the  exciting  centre  ;  and  their  excitement, 
or  attractive  force  diminijhesy  as  that  dijlance  from 
the  centre  increases  :  fo  it  muft  be  with  phlogifton 
and  aether  alfo,  when  excited  to  form  atmofpheres 
around  the  alkaline  or  acid  principles,  by  being 
attracted  by  them ;  and,  as  the  attractive  power 
of  the  magnetic  atmofphere,  when  very  confide- 
bly  diftant  from  its  exciting  pole,  is  fcarcely  per¬ 
ceptible,  fo,  alfo,  the  peculiar  properties  and  de¬ 
gree  of  activity  of  phlogifton,  or  aether,  when 


\ 
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widely  diftant  from  their  refpedtive  centres  of  the 
fixed  principles,  are  fcarcely  evident. 

The  diftingui/hing  property  of  phlogijlony  when  it 

\ 

is  excited  to  form  an  atmofphere  around  particles 
of  the  earthy  principle,  is  alkalinity  ;  confequently, 
when  that  phlogiftic  atmofphere  is  of '/mail  extent, 

4 

its  activity  is  great  y  and  its  alkaline  property  is 
very  evident ;  as  for  infiance  in  volatile  alkali  ; 
but,  if  that  atmofphere  becomes  more  extenfive, 
by  the  acquintion  of  more  phlogifion,  its  alkaline 
property,  or  its  adtivity  mult  be  le/sy  as  when 
volatile  alkali  is  changed  into  alkaline  air  ;  and, 
if  the  quantity  of  phiogifiic  atmofphere  be  fiill 
increa/edy  its  alkalinity  will  wholly  di/appear ;  as 
is  evident  when  that  alkaline  air  is  converted  into 
inflammable  air. 

T-  •  .  !  *  .  ; 

/ 

That  peculiar  kind  of  activity  which  is  commu  ¬ 
nicated  to  aether,  when  excited  by  being  attra&ed 
to  furround  the  acid  principle,  we  call  acidity  : 
the  le/s  the  quantity  of  aether,  thus  excited  around 
the  acid  principle,  the  greater  its  activity,  or,  in 
other  words,  the  more  evident  its  acidity  ;  as  for 
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inftance,  when  in  the  hate  of  nitrous  acid  :  but, 
if  thofe  setherial  atmofpheres  be  more  extended, 
by  the  further  addition  of  aether,  their  adivity, 
or  acidity  will  be  lejs  ;  or  if  widely  extended,  their 
acidity  will  be  no  longer  Jenfible ,  as  is  the  cafe  when 
nitrous  acid  is  converted  into  pure  air. 

Alkalinity ,  therefore,  is  no  other  than  the  pecu¬ 
liar  hate  of  excitement ,  which  is  given  to  phlogiftony 
when  in  an  atmofpheric  hate  around  particles  of  the 
earthy  principle ;  and,  when  tether  is  excited ,  by 
being  attracted  by  the  acid  principle ,  its  peculiar , 
hate  of  activity  we  call  acidity  :  and,  if,  when  in 
the  hates  of  an  alkali  and  an  acid,  thefe  two  prin¬ 
ciples  be  brought  together,  the  peculiar  activity 
of  each  adive  principle,  will  counteradl  that  of  the 
othery  and  give  place  to  mutual  attraftiony  which 
will  terminate  in  combination  and  neutrality . 
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SECTION  IV. 


Chemical  affinities  are  the  evident  attractions  taking 
place  between  the  two  active  principlesy  when  one , 
or  both  are  in  a  fiate  of  combination  with  the  fixed 

i 

principles. 


A  S  fixed  particles  of  matter  are  never  met 
with  unlefs  in  a  date  of  combination  with 
one,  or  other  of  the  adive  principles,  and  as  all 
the  adivity,  or  evident  properties  of  matter  are 
produced  by  thefe  active  principles  alone,  or  in 
combination  with  the  fixed  particles  of  matter, 
it  is  evident  that  chemical  affinities  are  no  other, 
than  the  combinations  which  take  place  between 
thefe  active  principles ;  which  are  fubjed  to  change, 
as  their  circumftances  change  from  an  impeded 
connexion,  to  a  more  favourable  opportunity  of 

I 
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combination,  according  to  the  refpecftive  degree 
of  excitement  which  each  active  principle  is  pof- 
fefled  of :  for,  if  phlogifton  is  in  a  date  of  great 
excitement,  it  will  attract  aether  in  a  degree  of 
moderate  excitement,  rather  than  nothing  ;  but, 
if  another  body  be  added  whofe  aether  is  more 
excited,  that  aether  is  more  capable  of  attracting 
and  fatisfying  that  phlogifton,  than  the  weakly 
excited  aether  already  combined  with  it  ;  in  con- 
fequence  of  which  it  will  diflodge  the  former, 
and,  taking  its  place,  will  more  completely  fa- 
turate  the  phlogifton  of  the  earthy  body. 

For  example,  fixed  alkali  is  accompanied  with 

phlogifton  in  a  very  active  ftate  ;  the  acetous  acid 

is  combined  with  aether  in  a  moderate  ftate  of 

excitement,  which  will,  however,  combine  with 

* 

the  alkali,  and,  in  a  confiderable  quantity  will 
neutralize  it ;  but  if  vitriolic  acid  be  added,  whofe 
aether  is  in  a  greater  ftate  of  excitement,  as  is  evi¬ 
dent  from  its  greater  acidity,  this  aether,  will,  by 
its  greater  activity,  diflodge  the  acetous  acid,  and, 
taking  its  place,  will  neutralize  the  alkali,  and 
form  a  very  clofe  union  with  it,  on  account  of  the 
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fimilarly  great  degree  of  excitement,  of  the  phlo- 
gifton  of  the  one,  and  the  aether  of  the  other. 

But  as,  on  account  of  the  ftrong  attraction  be¬ 
tween  the  two  fixed,  the  two  active,  and  the  fixed 
and  active  principles,  few  fubftances  are  to  be 
met  with  which  do  not  contain  the  four,  in  fome 
proportion  or  other  ;  and  as  their  decompofitions 
and  confequent  new  combinations,  muft  depend 
upon  the  ftate  of  activity,  and  proportionate  quan¬ 
tity  of  each  principle,  forming  the  fubftances 
mixed  together,  it  would  be  prepofterous  to  at¬ 
tempt,  with  our  contracted  powers  and  imper¬ 
fect  knowledge,  to  give  a  full  explanation  of 
them  ;  therefore  I  fhall  difmifs  the  fubject  here, 
with  thefe  obfervations,  that  chemical  affinities  are 
no  other  than  one  active  principle  attracting  the 
other ;  and  that  decompofition  is  effected  when 
one  active  principle,  imperfectly  connected,  meets 
with  the  other  active  principle  in  more  favourable 
circumftances,  or  in  a  ftate  of  excitement  more 
nearly  refembling  its  own  ;  the  circumftances  of 
the  other  principles,  not  preventing  the  fepara- 
tion  and  new  combination  in  confequence. 

I  2 
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It  may,  perhaps,  not  be  improper,  however^ 
to  obferve  that  though  bodies  compofed  of  fimi- 
lar  principles,  have  no  chemical  affinity  to  each 
other,  yet,  they  can  form  an  imperfedl  kind  of 
union  with  each  other,  in  certain  circumftances  ; 
for  inftance,  two  different  acids  will  mix  together, 
on  account  of  the  water  with  which  they  are  com¬ 
bined,  to  which  each  hath  an  affinity  ;  and  for  the 
fame  reafon  two  kinds  of  alkali  will  mix  with  each 
other  in  a  ftate  of  folution. 


SECTION  V. 


The  degree  of folidityy  or  compaCtnefs  of  bodies ,  depends 
upon  the  proportion ,  or  fate  of  the  active  matter 
combined  with  their  fixed  principles . 


nnHE  degrees  of  folidity  of  bodies  are  nume¬ 
rous,  but  they  may  be  reduced  to  three 
general  ftates,  folids,  liquids  and  aeriform  fluids  ; 
to  thefe  might  be  added  a  fourth,  that  of  extreme¬ 
ly  fubtile  fluids,  fuch  are  light,  fire  and  the  mag¬ 
netic  and  eledtric  fluids ;  but  as  thefe  are  only 
compofed  of  the  two  adtive  principles,  with¬ 
out  any  admixture  of  fixed  matter,  they  do 
not  properly  clafs  with  the  former,  or  belong  to 
this  fedtion. 

The  force  by  which  the  particles  of  folid  bodies 
are  held  together,  is  called  the  attraction  of  cobe~ 
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fion  ;  which,  like  every  other  attraction  between 
different  particles  of  matter,  is  effected  by  the 
adlion  of  the  two  aClive  principles,  accompanying 
the  fixed  particles,  upon  each  other. 

The  compaftnejs  of  bodies,  does  not  altogether 
depend  upon  the  quantity  of  fixed  matter  entering 
into  their  compofition,  for  wood  is  more  com- 
paCt  than  mercury,  though  it  does  not  contain 
nearly  fo  much  fixed  matter  as  mercury  does. 

Particles  of  the  earthy  principle  have  no  attrac¬ 
tion  to  aether,  but  they  have  to  phlogiffon,  and 
to  the  acid  principle  ;  confequently,  they  may  be 
attraded  together  into  a  folid  form  by  the  inter¬ 
vention  of  particles  of  the  acid  principle,  or  by 
phlogiffon  ;  but  if  the  quantity  of  phlogiffon 
be  confiderable,  they  will  be  lefs  forcibly  attracted 
together,  fo  as  to  admit  of  motion  amongff  them- 
felves  from  flight  caufes,  which  ftate  wre  call 
jiuidity  ;  and  if  the  quantity  of  phlogiffon  be  very 
confiderable,  fo  as  to  form  complete  atmofpheres 
around  each  earthy  particle,  they  will  be  in  an 
aeriform  ftate. 
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The  acid  principle,  in  like  manner,  will  be  ei¬ 
ther  folid,  fluid,  or  aeriform,  according  to  the 
quantity  of  aether  combined  with  it  ;  if  that  quan¬ 
tity  be  fmall,  it  will  be  fo  powerfully  attracted 
and  excited  by  the  contiguous  particles  of  the  acid 
principle,  as  to  firmly  conned:  them  together  in 
a  folid  form  ;  but  if  greater,  its  connecting  power 
will  be  proportionately  Iefs  ;  and  if  very  great,  it 
will  fo  far  prevent  their  mutual  approximation, 
as  to  keep  them  in  an  aeriform  ftate. 

A  body  entirely  cempofed  of  the  earthy  prin¬ 
ciple  and  phlogifton,  may  by  that  quantity  of 
phlogifton  be  rendered  fluid,  the  phlogifton  being 
in  too  great  a  proportion,  to  be  fufficiently  excited  to 
keep  the  particles  of  earth  firmly  together,  io  as 
to  form  a  folid  ;  as  for  inftance  mercury  :  while 
another  body,  chiefly  compofed  of  the  earthy 
principle,  with  a  fiill  greater  proportion  of  phlo¬ 
gifton,  may  be  in  a  folid  ftate;  for  example  wood : 
the  reafon  is  that  the  earthy  particles  of  the  wood 
are  partly  attracted  together  by  fome  particles  of 
the  acid  principley  while  the  aether*  accompanying 
thofe  acid  particles,  at  the  fame  time  attracts  the 


the  redundant  phlogifton,  by  which  means  the 
four  principles  become  fixed ;  the  activity  of  the 
aether  and  phlogifton  being  exerted  upon  each 
other,  produce  an  attraction  by  which  the  whole 
are  firmly  held  together. 

Every  folid  body,  therefore,  owes  its  compaCt- 

nefs  either  to  the  two  fixed  principles  attracting 

each  other :  to  the  particles  of  either  of  the  fixed 

principles,  with  a  fmall  proportion  of  the  aCtive 

particles  to  which  it  hath  an  affinity,  in  quantity 

juft  fufficient  to  be  ftrongly  excited  by,  and 

ftrongly  attraCt  the  neighbouring  fixed  particles 

between  which  it  is  interpofed,  into  combination  : 

or  to  the  two  fixed  and  two  aCtive  principles  in 

certain  proportions,  ftrongly,  mutually  and  clofe- 

/  ✓ 

ly  attracting  each  other. 

Fixed  particles  of  matter  in  a  ftate  of  fluidity, 
or  in  the  rarer  form  of  air,  are  always  rendered 
fo,  by  being  connected  with  a  large  proportion 

t . 

of  one,  or  other  of  the  active  fluids ,  aether  and 
phlogifton  ;  or  if  the  fluid,  contains  both  the  fixed 
principles,  the  two  aCtive  fluids,  being  in  differ- 


ent  ftates  of  excitement,  may  confpire  to  keep 
them  afunder,  fo  as  to  give  them  their  fluid 
form— or  they  may  be  rendered  fluid  by  the  inter- 
pofition  of  water,  or  fire ;  or  even  aeriform,  if  the 
quantity  of  fire,  feparating  the  adlive  fluids  in  the 
compofition  by  entering  into  arrangement  with 
them,  be  fufflciently  great. 
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SECTION  VI. 


The  Specific  gravity  of  bodies,  depends  upon  the  quan¬ 
tity  of  fixed  matter  they  refpeBively  contain . 


/ 

TN  whatfoever  manner  the  fixed  particles  of 
matter  are  connected  with,  and  furrounded  by 
the  active  particles  of  matter,  they  ftill  are  accef_ 
fible  to  either  of  the  active  principles  ;  becaufe, 
as  thofe  active  particles,  by  contadlion  with  fixed 
particles  of  matter,  become  excited  to  arrange 
themfelves  in  right  lines,  not  contiguous,  ’tis 
evident  that  in  that  radial  or  atmofpheric  flate, 
there  muft  be  numberlefs  intermediate  fpaces,  through 
which  other  atiive  particles  can  pafs,  in  every  di¬ 
rection,  without  refinance,  even  fo  far,  as  the 
central  particle  of  fixed  matter  itfelf;  and,  as 
the  active  particles  of  matter  always  become  more 


C  67  ] 

or  Iefs  excited,  by  coming  in  contact  with  fixed 
matter,  ’tis  evident,  that  were  either  <ether  or 
phlogiflon>  in  a  difengaged  (fate,  to  come  in  con- 
tad:  with  any  fubftance,  containing  fixed  matter, 
they  would  become  excited  around  that  fubftance  ; 
and  on  this  property  the  attraction  of  gravitation 
depends. 

Phlogifton  and  aether  are  univerfally  prefent, 
and  univerfally  extended ;  they  penetrate  to  the 
centre  of  the  earth,  and  to  the  centre  of  every  par¬ 
ticle  of  the  fixed  principles  compofing  it ;  and  not 
only  the  earth,  they  pervade  alfo  the  fun,  and  to 
the  very  centre  of  every Jolid  in  the  univerfe  :  by 
thus  pervading  all  matter,  they,  from  that  matter , 
receive  an  excitement ,  in  confequence  of  which 
they  become  attractive  to  each  other  ;  the  lines  of 
eetherial  particles,  excited  by  one  body,  and  ex¬ 
tending  towards  others,  attract  the  phlogijiic  lines 
of  particles  excited  by,  and  extended  from  thofe 
other  bodies,  and  vice  verfa. 

’Tis  evident,  therefore,  that  the  larger  the 

mafs  of  matter,  the  greater  mu  ft  be  the  number 
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of  lines  of  active  particles,  thus  excited  to  fur- 
furround  it  ;  and,  confequently,  the  greater  its 
power  of  attraction,  by  which  lefler  bodies  will 
be  drawn  to  it,  if  no  other  power  prevents  ;  and. 

this  kind  of  attraction  is  called  gravitation . 

The  Specific  gravity  therefore,  of  any  body,  is 
proportionate  to  the  quantity  of  fixed  particles  of 
matter  it  contains  ;  becaufe  they  alone  are  capa¬ 
ble  of  giving,  or  being  acted  upon  by  this  ftate 
of  excitement  of  the  active  fluids  producing  the 
attraction  of  gravitation. 

Particles  of  fixed  matter,  being  already  fur- 
rounded  by  thefe  active  principles  in  other  flates 
of  excitement*  are  not  prevented  from  being  fub- 
ject  to  this  attraction  of  gravitation,  no  more  than 
a  needle  is  hindered  by  a  magnetic  atmofphere 
from  acquiring  an  atmofphere  of  the  electric 
fluid  ;  for  the  active  fluids,  in  this  ftdte  producing 
gravitation,  have  no  action  upon  thofe  furrounding 
active  particles  of  matter  in  different  flates  of  ex¬ 
citement,  no  more  than  the  electric  fluid  hath 
upon  the  fame  principles  in  a  magnetic  fiate ; 
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they  only  penetrate  the  void  fpaces  of  the  atmo- 
fpheres  formed  by  the  former,  till  they  come  in 
contaCt  with  the  fixed  centres ;  by  which  they  be¬ 
come  excited,  and  form  lines  of  particles,  ex¬ 
tending  from  one  body  to  another,  whofe  only 
property  is  that  of  drawing  the  two  bodies 
together. 

.  ' 

The  fpecific  gravity,  therefore,  of  any  body, 
cannot  be  either  increafed  or  dimimfhed  by  any 
quantity  of  fire,  light,  aether,  or  phlogifton,  either 
added  to,  or  taken  from  it  ;  becaufe  they  are 
active  principles,  or  compofed  of  aCtive  princi¬ 
ples  ;  and  in  their  ftates  of  combination  with 

i 

fixed  matter,  or  with  each  other,  their  excite* 
ment  is  Jo  different  from  that  producing  the  attrac¬ 
tion  of  gravitation,  that  they  have  no  fenfible  at¬ 
traction  to  aether  or  phlogifton  in  that  ftate  of 
flight  excitement,  producing  the  attraction  of 
gravity,  which  is  given  to  the  difengaged  and 
univerfally  diffufed  aether  and  phlogifton  by  fixed 
particles  of  matter  alone ;  confequently,  as  they, 
in  that  ftate,  have  no  aCtion  upon  aether  or  phlo¬ 
gifton  when  in  different  ftates  of  excitement,  b\ 
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chemical  union  with  fixed  matter,  the  fpecific 
gravity  of  any  body  cannot  be  affected  by  the 
quantity  of  aether  or  phlogifton  united  to  that 
body,  but  by  the  number  of  fixed  particles  of 
matter  alone,  which  enters  into  its  compoiition  ; 
for  they  alone  can  give  to  aether  and  phlogifton, 
that  ftate  of  excitement  producing  the  attraction 
of  gravity,  and  confequently,  they  only  can  be 
affected  by  them  in  that  ftate. 
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SECTION  VII. 


On  Fire  and  Light. 

f  ‘  . 

4  .  '  \ 

T>  EFORE  I  enter  upon  the  fubject  of  aeriform 
fluids,  it  will  not  be  improper  to  fay  fome- 
thing  concerning  fire  and  light  ;  fince  they  are 
fo  intimately  connected  with  the  fubject,  and  fo 
effentially  neceffary  in  the  operations,  by  which 

Lm  *  t  >  t 

aeriform  fluids  are  produced. 

i 

*  .  v  i 

I  have  faid  that  fire  is  formed  when  aether  and 
phlogifton,  attracting  each  other,  are  left  at  liber¬ 
ty  to  feparate  from  their  refpective  fixed  princi¬ 
ples  ;  which  happens  when  thofe  fixed  principles, 
by  being  brought  together  by  them,  fo  perfectly 
fatisfy  each  other,  that  they  have  no  longer  any 
attra<tion  to  their  refpective  active  principles* 

i 
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For  example,  the  candle,  now  burning  before 
me,  confifts  chiefly  of  phlogifton  united  to  the 
alkaline  or  earthy  principle  ;  as  all  combuftible 
bodies  do,  in  fome  proportion  or  other. 

Pure  air,  which  confifls  of  the  acid  principle 
rendered  aeriform  by  aether,  forms  a  conliderable 
part  of  the  atmofpheric  air  in  the  room.  Fire 
having  been  applied  to  the  candle,  that  fire,  by 
its  power  of  entering  into  arrangement  with  the 
phlogiftic  atmofpheres  of  the  earthy  particles  of 
the  candle,  fo  far  extended  thofe  phlogiftic  at- 
mofpheres,  as  to  weaken  their  affinity  with  the 
earthy  principle  ;  in  confequence  of  which,  that 
phlogifton  became  capable  of  ading  upon  the 
aetherial  atmofpheres  of  the  pure  air,  and  the  acid, 
central  particles  of  the  pure  air,  were  drawn  into 
contad  with  the  earthy  particles  of  the  candle, 
and  combined  with  them  to  faturation ;  the  aether 
and  phlogifton  thus  united  were  fet  at  liberty  and 
flew  off  in  the  ftate  of  fire  with  light.  This  fire, 
by  its  general  attradion  to  all  adive  matter, 
partly  enters  into  the  remaining  part  of  the  can¬ 
dle,  promotes  the  expanfion  of  its  phlogifton,  and 
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keeps  up  the  combuftion ;  while  part  is  attra&ed 
by  the  two  fixed  principles,  from  which  it  was 
feparated,  in  their  new  hate  of  combination,  and 
elevates  them  into  vapour.  When  that  vapour 
meets  with  other  fubftances,  containing  a  lefs 
proportion  of  fire  than  itfelf,  part  of  that  fire 
leaves  thofe  particles,  which,  being  only  expanded 
into  the  hate  of  vapour  by  means  of  that  fire,  by 
its  being  taken  from  them,  they  become  conden-* 
fed  into  a  fluid  fiate,  and  form  water,  if  the  acid 
and  earthy  particles  were  in  fuch  a  ftate,  as  to 
perfectly  neutralize  each  other  :  but,  if  the  earthy 
principle  exceded  in  quantity,  or  had  not  a  fuf- 
ficient  proportion  of  phlogifton  ;  or  the  combuf- 
tion  was  not  fufficiently  violent,  to  enable  the 
two  fixed  principles  to  combine  perfectly,  then, 
the  imperfect  combuftion,  or  the  excefs  of  earthy 
matter  will  form  a  precipitate,  or  refiduum  under 
the  form  of  foot. 

So  again  when  pure  air,  compofed  of  the  acid 
principle  and  aether,  is  mixed  with  a  fufficient 
quantity  of  inflammable  air,  confifting  of  the  al¬ 
kaline  principle  and  phlogifton,  and  exploded  to- 
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gether,  the  aetherial  and  phlogiftic  atmofpheres 
of  the  two  airs,  attraft  each  other,  draw  their 
refpediive  fixed  principles  into  contadl,  and  be¬ 
come  at  liberty  to  combine  and  pafs  away  in  the 
ftate  of  flame  ;  the  two  fixed  principles  combi¬ 
ning  with  each  other,  and  forming  water ;  being 
perfe&ly  neutral,  if  the  two  airs  were  perfedl  in 
their  qualities  and  proportions  and  the  combuf- 
tion  properly  conducted.  Fire ,  therefore,  is  no 
other  than  tether  and  phlogifton ,  when  they  combine 
forcibly  together,  and  are  fet  at  liberty,  by  their 
refpedtive  fixed  centres  faturating  each  other,  and 
therefore  no  longer  detaining  them  in  their  atmoft. 
pheric  ftate  of  arrangement. 

This  fire,  then,  diffufes  itfelf,  into  all  the  bo¬ 
dies,  around,  by  its  general  attraction  to  'the 

aether  or  phlogifton  they  naturally  contain  ;  it 

%  ■  ■ 

therefore,  in  a  meafure,  incorporates  itfelf  with 
thofe  atmofpheres,  increafes  their  extent,  and, 
confequently,  weakens  their  union  with  their  re- 
fpe&ive  fixed  particles,  and  renders  all  bodies, 
more  or  lefs,  liable  to  decompofition,  in  propor¬ 
tion  to  the  quantity  in  which  it  is  prefent. 
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But  as  the  powers,  properties  and  activity  of 
fire,  depend  upon  the  freedom  and  excitement  of 
its  aether  and  phlogifton  when  they  combine, 
when  it  is  attracted  by  the  active  atmofpheres  of 
other  bodies  into  arrangement  with  them,  fo 
as  to  expand  them,  by  that  attraction  and  de¬ 
tention,  it  lofes  a  great  part  of  its  activity,  and 
can  no  longer  render  itfelf  evident  to  us,  on 
account  of  its  fixity  ;  but  fo  foon  as  the  circum- 
ftances  of  that  body,  thus  expanded  by  the  fire 
taken  into  arrangement  with  its  component 
active  principles,  are  altered,  fo  that  its  proper 
active  fluids  can  again  come  into  contact,  and 
contract  themfelves  to  their  proper  mode  of  ar¬ 
rangement,  the  particles  of  fire,  being  pufhed 

\ 

afide  and  no  longer  attracted,  recover  their  former 
activity,  and  {hew  their  ufual  effects  as  fire,  fen- 
fibly  at  liberty. 

Fire,  therefore,  being  a  compound  of  aether  and 
phlogifton,  and  capable  of  weakening  the  chemi¬ 
cal  affinities  of  bodies  by  attracting,  combining 
with,  and  expanding  the  active  principles  in  their 
compofition,  it  muft  oftimes  happen  that  the 

L  2 
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fixed  principles  of  thofe  bodies,  when  feparated 
by  its  interpofition,  if  they  be  in  Hates  of  confide- 
rable  activity,  will  decompofe  the  fire  itfelf ;  each 
fixed  principle  attracting  that  active  principle 
of  the  fire  to  which  it  hath  an  affinity, 

For  inftance,  mercury  is  compofed  of  the 
earthy  principle  and  phlogifton  :  pure  air  of  the 
acid  principle  and  aether. 

The  phlogifton  of  the  mercury,  is  fo  clofely 
combined  with  the  earthy  principle,  that  the 
sether  of  the  pure  air  in  its  expanded  ftate,  hath 
no  fenfible  action  upon  it,  in  the  common  tem¬ 
perature  of  the  atmofphere  ;  but,  if  the  mercury 
be  heated,  the  fire,  mixing  itfelf  with  the  phlo¬ 
gifton  in  its  compofition  expands  it,  till  it  is  lefs 
powerfully  attracted  by  the  earthy  principle,  when, 

V 

it  becomes  attractive  to  the  aether  of  the  pure 
air.  The  effect  of  this  attraction,  is,  to  draw 
the  fixed  centres  of  the  refpective  active  princi¬ 
ples  into  contact  ;  the  acid  principle  of  the  pure 
air  is,  therefore,  drawn  to  the  earthy  principle 
of  the  mercury,  when,  they  attract  each  other. 
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combine  and  form  a  calx  ;  in  which  Hate  each 
fixed  principle  lofes  its  attradion,  to  the  adive 
principle  formerly  attending  it ;  and  the  sether 
and  phlogifton,  combining,  form  fire,  or  light, 
and,  being  at  liberty,  pafs  away.  But,  if  this 
calx  of  mercury,  compofed  of  the  earthy  and  acid 
principles  attrading  and  fatisfying  each  other,  be 
put  into  a  clofe  velfel,  and  firongly  heated,  the 
quantity  of  fire,  infinuating  itfelf  between  the 
earthy  and  acid  principles,  will  deftroy  their  uni¬ 
on,  and  prevent  them  from  being  in  contad,  or 
nearly  fo  ;  in  confequence  of  which,  they  can  no 
longer  attrad  and  fatisfy  each  other,*  therefore, 
the  attradive  power  of  each,  will  be  exerted  upon 
the  active  principle  with  which  it  hath  an  affinity, 
of  which  the  fire  itfelf  is  compofed  :  the  earth  of 
the  mercury  will  attrad  phlogifton ,  and  recover 
its  metallic  luflre  and  properties  ;  and  the  acid 
principle  will  attrad  the  aether,  which  was  com¬ 
bined  with  that  phlogifton ;  by  which  aether  its 
particles  will  become  aeriform,  and  expand  into 
the  ftate  of  pure  air. 


The  earth  of  mercury,  therefore,  if  its  phlo- 
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gifton  is  as  it  were  loofened  from  it,  by  the  inter- 
pofition  of  a  moderate  quantity  of  fire,  and  that 
phlogifton  be  attracted  by  the  aether  of  pure  air, 
will  combine  with  the  acid  principle  and  form  a 
calx  ;  leaving  the  phlogifton  and  aether  to  pafs 
away  in  the  ftate  of  fire  :  but,  if  this  calx  be  ex- 
pofed  to  fo  great  a  degree  of  heat,  as  to  entirely 
feparate  the  acid  principle  from  the  earth,  each 
fixed  principle,  being  in  a  ftate  of  great  activity, 
and  no  longer  capable  of  exifting  in  the  ftate  of 
combination  with  the  other,  they  muft  necefla- 
rily  return  to  their  priftine  ftate,  by  decompofing 
the  fire,  which,  by  its  interpofition  dilfolves  their 
union  with  each  other.  For  this  degree  of  heat 
does  not  deftroy  the  attraftion  of  the  earthy  prin¬ 
ciple  to  phlogifton,  or  of  the  acid  principle  to 
aether,  but  it  entirely  prevents  the  earthy  princi¬ 
ple  from  attradling  the  acid  principle,  by  dis¬ 
uniting  them  ;  therefore,  as  their  attraction  to 
each  other  is  deftroyed,  the  attra&ion  of  each  is 
neceflarily  exerted  upon  the  a&ive  principle 
with  which  it  hath  an  affinity. 

In  all  probability  this  decompofition  of  fire,  is 
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effected  in  ten  thoufand  operations  of  nature. — 
Without  the  prefence  of  a  certain  quantity  of  fire 
vegetation  is  at  a  ftand  ;  light  itfelf  without  fire 
is  infufficient ;  but  vegetation  may  go  on  without 
light ;  though  it  feems  neceffary  to  give  beauty 
and  perfection  to  the  vegetable  creation.  Light 
itfelf  is  no  other  than  the  fame  two  principles, 
aether  and  phlogifton,  only  in  a  different  ftate, 
from  what  they  are  in  when  they  form  fire.  We 
know  that  light,  when  it  falls  upon  an  opaque  body 
is  actually  changed  into  fire,  becaufe  the  quantity 
of  fire,  produced  by  means  of  light,  is  always  in 
proportion  to  the  quantity  of  light  thrown  upon 
the  opaque  body  ;  and  that  fire,  thus  produced, 
*  is  evidently  the  light  itfelf  which  is  converted 
into  fire,  becaufe  neither  the  air,  nor  any  altera¬ 
tion  in  the  principles,  or  compofition  of  the 
opaque  body,  are  neceflary  to  its  production  ;  as 
is  fufficiently  evident  from  throwing  light,  col¬ 
lected  into  a  focus,  upon  a  piece  of  black  marble, 
for  inftance,  in  vacuo  : — the  great  quantity  of 
light,  thrown  upon  it,  is  loft,  as  light,  and  an 
intenfe  heat,  or  great  quantity  of  fire  is  formed^ 
without  the  prefence  of  air,  or  any  change  being 
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made  in  the  principles  of  the  marble,  more  than 
their  being  expanded  by  the  fire  produced. 

When  the  fun,  therefore,  becomes  more  verti- 

/ 

cal  and  his  rays  more  diredt,  at  the  approach  of 
fpring,  they  are  alfo  more  numerous,  and  the  face 
of  nature  is  more  enlightened.  This  light,  fall¬ 
ing  upon  the  earth  and  the  vegetable  kingdom, 
by  the  opacity  of  the  foil,  of  the  Items  and 
branches  of  plants,  &c.  and  afterwards  of  their 
fpringing  leaves,  is  changed  into  fire  ;  which 
increafing  in  quantity  with  the  increafing  light, 
and  commixing  itfelf  with  the  atlive  principles 
contained  in  vegetables,  expands  them  till  they 
no  longer  attradt  their  fixed  principles  into  a  torpid  1 
Jolid,  or  a  jluggijh  lent  or.  The  juices  become  fluid, 
and  the  more  folid  parts  acquire  an  increafe  of 
activity  from  the  fire  combined  with  them  ;  the’ 
fixed  principles,  thus  rendered  more  diftant,  at¬ 
tract  each  other  together,  lefs.  forcibly  ;  and,  con- 
fequently,  their  powers  of  attraction,  which  were 
exerted  upon,  and  fatisfied  with  each  other,  be¬ 
fore,  now  feek  for  fomething  elfe  to  adt  upon ; 
they,  therefore,  adlually  feize  upon  whatever  is 
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prefent  in  a  Hate  capable  of  being  decompo- 
fed  by  them ;  in  confequence  of  which  action, 
certain  kinds  of  air,  light,  and  even  fire  itfelf 
are  liable  to  be  decompofed  by  them  ;  and  the 
necelfary  and  proper  principles  are  taken  into 
their  compofition,  fo  as  to  fupport  their  growth 
and  be  converted,  by  the  procefs  of  vegetation, 
into  that  endlefs  variety  of  forms  and  qualities, 
which  the  vegetable  kingdom  prefents  to  our 
fenfes. 

By  means  of  fire,  therefore,  vegetables  and 
even  minerals  may  be  rendered  capable  of  decom- 
poling  water,  light,  and  even  fire  itfelf,  and  of 
taking  certain  parts,  or  principles  from  them, 
into  their  own  compofition. 

In  fhort,  the  whole  of  what  is  necelfary  to  be 
faid,  in  this  place,  on  fire ,  is,  that  whenever  an 
atmofphere  of  <ether  united  to  the  acid  principle, 
is  in  a  fimilar  ftate  of  excitement  with  an  atmo- 
fphere  of  phlogifton ,  furrounding  its  centre  of  the 
alkaline  principle,  they  attrad:  each  other  ;  the 
confequence  of  that  attraction,  is  that  their  refpec- 
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tive  fixed  centres  are  brought  towards  each  other  5 
and  if  nothing  be  prefent  to  prevent  thofe  two 
fixed  principles  from  entering  into  fbrieft  union* 
they  will  form  a  neutral  compound,  and  having 
no  longer  any  ftrong  attraction  to  their  refpedtive 
atmofpheres,  the  aether  and  phlogifton  combine,  and 
form  fire  j  in  which  ftate  they  diffufe  themfelves 
around. 

This  fire  readily  pervades  all  bodies  :  it  not 
only  infinuates  itfelf  between  the  lines  of  active 
particles,  arranged  to  a  greater  or  lefs  extent 
around  all* fixed  particles  of  matter,  but  it  hath 
alfo  the  power,  by  its  general  attradlion  to  aether 
and  phlogifton,  of  infinuating  itfelf  among  their 
particles  in  their  arrangement ;  in  confequence 
of  which,  their  atmofpheric  extent  is  increafed, 
and  the  body  which  they  partly  form  is  expanded 
in  all  dire&ions,  in  proportion  to  the  quantity  of 
fire  taken  into  that  arrangement ;  but,  in  this 
cafe,  the  fire  is  but  flightly  detained,  and  readily 
quits  that  body,  to  enter  into  any  contiguous  one 
containing  a  lefs  quantity  of  it. 


% 
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If  the  quantity  of  fire  be  fo  great  as  to  expand 
the  component  atmofpheres,  connecting  fixed 
particles  together,  fo  much  as  to  deftroy  their  pe¬ 
culiar  ftate  of  combination,  and  put  them  into  a 
very  different  one,  as  for  example,  changing  a  folid 
into  a  fluid,  or  a  fluid  into  vapour ;  the  component 
atmofpheres,  by  being  thus  expanded,  lofe  much 
of  their  attractive  force  upon  each  other,  and 
exert  it  upon  the  interpofing  fire,  whith  is,  there¬ 
fore,  more  ftriCtly  detained  by  them,  and  its  acti¬ 
vity  or  fenfible  aCtion  is  lefs  evident ;  but  (till  it  is 
undecompofed,  and  will  gradually  make  its  efcape 
into  colder  bodies,  if  near  it,  till  the  component 
atmofpheres  of  the  fubftance  can  again  attraCt 
each  other,  fo  forcibly  as  to  recover  their  former 
more  compaCt  ftate  ;  when,  at  the  very  moment 
of  this  re-arrangement,  the  remaining  part  of  the 
fire,  which  kept  them  expanded,  is  in  a  great 
meafure  puflied  out  of  that  arrangement,  and 
becomes  fenfibly  aCtive  ,•  as  is  abundantly  evident 
in  many  operations,  when  bodies  fuddenly  change 
from  a  rarer,  to  a  more  folid  form. 
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If  a  fubftance  compofed  of  the  two  fixed  prin¬ 
ciples,  in  a  ftate  of  great  activity,  attracting  and 
faturating  each  other,  be  expofed  to  the  aCtion 
of  a  great  quantity  of  fire,  a  quantity  fo  great  as 
to  remove  thofe  two  fixed  principles,  from  each 
other,  by  its  interpofttion ;  they,  being  no  longer 
capable  of  touching,  attracting , and  fatisfying  each 
other,  willingly,  exert  their  whole  attractive  force 
upon  the  fire  itfelf ;  the  acid  principle  attracting 
its  tether y  and  the  earthy  principle  its  phlogifton  5 
by  which  means  a  portion  of  the  fire  is  entirely 
decompofed ;  and  being  no  longer  fire,  now  that  it$ 
principles  are  difunited,  each  aCtive  principle 
gives  new  properties ,  to  the  fixed  principle  by  which 
it  is  attracted  and  detained. 

1  f  .  -  *  '»  *  »  *  • 

With  refpeCt  to  light,  I,  in  this  place,  havfj 
little  more  to  fay,  than  that  it  is  evidently  compo¬ 
fed  of  tether  and  phlogifton  ;  and  its  effential  pro¬ 
perties  feem  to  depend  upon  its  velocity ;  for  if  it 
be  impeded  in  its  progrefs  by  an  opaque  body, 
the  force  with  which  it  meets  the  refitting  body, 
is  fufficient  to  alter  the  mode  of  combination  of  its 

. 

1 

„  ■  ■  1 


[  «5  ] 

tether  and  phlogifton ,  which  immediately  change 
into  fire . 

It  appears,  however,  to  me  highly  probable, 
that  light  is  no  other  than  the  aether  and  phlogif- 
ton,  univerjally  expanded  through  creation,  thrown 
into  undulationsy  by  means  of  any  ignited  body, 
or  in  fadl  by  fire,  or  by  means  of  aether  and  phlo- 
gifton  in  other  ftates  of  activity,  capable  of  put¬ 
ting  them  in  motion  :  that  their  rarity,  and  the 
velocity  with  which  their  undulations  are  made, 
afford  fufficient  data  to  explain  the  reflexions  and 
refraXions  of  light,  and  likewife  their  being  chan¬ 
ged  into  the  ftate  of  firey  when  they  meet  with 
refiftance  fufficient  to  arreft  their  motion,  and  de- 
ftroy  their  properties  y  as  light  ;  and  this  conjecture 
appears  to  me  much  more  reafonable,  than  to 
iuppofe,  that  every  body,  giving  light,  is  rendered 

luminous  by  the  light  contained  within  itfelfy  or 

/ 

formed  by  the  decompofition  of  its  own  principles . 

But  this  fubjedt,  at  prefen t,  I  fhall  no  further 
infift  upon. 
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But,  whether  light  be  a  part  of  the  luminous 
body  by  which  it  is  rendered  evident,  or  whether 
it  be  the  tether  and  phlogifton  every  where  pre- 
fent,  put  in  motion  by  an  ignited  body,  it  is  ftill 
ther  and  phlogifton ,  in  a  certain  Jlate  of  activity , 
and  is  capable  of  being  decompofedy  and  its  aether 
and  phlogifton  may  feparately  be  taken  into  com- 
pofition  with  the  fixed  principles  of  bodies,  in 
certain  ftates  of  excitement,  in  the  fame  manner 
as  fire  is  ;  and,  in  many  cafes,  it  feems  to  be 
more  readily  decompofed  than  fire  itfelf ;  for  in- 
fiance,  the  acid  principle,  in  the  ftate  of  nitrous 
acid,  will  attrad  tether  from  light,  and  form  it- 
felf,  by  the  acquifition  of  that  aether,  into  pure 
air,  more  readily,  than  it  will  from  fire  alone  ; 
while  the  phlogifton,  feparated  from  that  aether, 
by  light  being  decompofed,  is  attraded  by  the 
earthy  principle,  feparated  from  that  acid,  which, 
by  the  acquifition  of  that  phlogifton,  becomes 
more  coloured,  and  diffufes  itfelf  in  the  fubnatant 
acid. 

Having  thus  briefly  mentioned  the  properties 

/ 

of  fire  and  light,  more  ftridly  chemical,  it  will 
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not  be  improper  to  take  a  general  view  of  water, 
and  its  leading  principles  and  properties,  as  being 
alfo  generally  concerned  in  chemiftry  and  aeri¬ 
form  fluids. 


SECTION  VIIL 


On  Water. 


T  If  7ATER  is  now  fo  clearly  proved  to  be  a 
compound,  that  few  will  contradict  the 
aflertion,  and  none  will  ever  be  able  to  bring 
proofs  to  the  contrary. 

The  late  grand  and  accurate  experiment,  made 
at  paris,  by  MeiTrs.  Fourcroy,  Vauqueiin  and 
Seguin,  in  which  1039  grains  °f  hydrogenous 
and  6210  of  oxygenous  gafes,  amounting  to  7249 
grains,  being  flowly  decompofed,  produced  7245 
grains  of  pure  water,  a  fmall  refiduum  of  com¬ 
pound  gas  remaining,  is  fo  deciiive,  that  no  doubt 
can  remain  of  water  being  formed  of  the  bafes 
of  thole  two  airs,  attracting,  or  faturating  each 
other ;  and  as  it  is  equally  well  known,  that  an 
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alkali  may  be  converted  by  fire  and  the  eledric 
fluid  into  Inflammable  air,  and  that  an  acid  may, 
by  the  fame  means,  be  converted  into  pure  air, 
and  as  the  expanded  atmofpheres  of  each  kind 
of  air,  during  their  combuftion  with  each  other, 
difappear,  in  the  forms  of  fire,  or  light,  it  is  very 
evident,  that  water  is  formed  by  the  acid  and 
alkaline  principles ,  to  a  certain  degree  deprived  of 
their  adive  atmofpheres,  attrading  and  neutra¬ 
lizing  each  other. 

ii  I-  -  '  •  ' 

This  neutral  compound  of  the  two  fixed,  or 
the  acid  and  alkaline  principles,  feems,  however, 
to  take  place  before  the  fixed  principles  are  very 
far  deprived  of  their  refpedive  adive  atmofpheres, 
becaufe,  when  deprived  of  fire,  fo  far  as  to  be  no 
longer  fluid,  at  the  moment  of  congelation  the 
natural  tendency  to  arrangement  of  the  adive 
fluids,  is  evident  in  the  regular  manner  in  which 
the  particles  of  water  arrange  themfelves,  when 
they  become  ice  :  ’tis  likewife  evident  in  the 
ftrong  affinity  betwixt  this  compound  and  fire, 
which  is  readily  taken  into  arrangement  with  the 
remaining  part  of  the  adive  atmofpheres,  by 

N 
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which  they  lofe  their  power  of  confolidation* 
and  become  fluid,  or  water ;  which  atmofpheres 
may  be  fo  widely  extended  by  their  attraction  to 
fire,  if  prefent  in  a  fufficient  quantity,  as  to  ex¬ 
pand  into  the  ftate  of  vapour,  in  which  ftate,  how¬ 
ever,  the  water  is  not  decompofed,  but,  only  fo 
far  expanded,  by  the  interpofltion  of  fire,  that 
one  compound,  or  aqueous  particle  of  the  acid 
and  alkaline  principle,  no  longer  attracts  any 
other  aqueous  particle  ;  the  attraction  between 
the  acid  and  alkaline  principle  ftill  remaining, 
though  biit  flightly  combined  and  very  liable  to 
decompofitiom 

Water,  being  a  compound  of  the  two  fixed 
principles,  hath  a  general  attraction  to  moft  bo¬ 
dies,  whether  compofed  of  either  of  th e  fixed  prin¬ 
ciples,  or  both  of  them  ;  particularly  thofe ,  whofe 
fixed  particles  are  in  a  ftate  of  confiderable  acti¬ 
vity ,  fuch  as  acids,  alkalis  and  falts  ;  in  confe- 
quence  of  which  general  attraction,  it  weakens 
their  attraction  for  each  other,  and  infinuates  it- 
felf  among  them,  fo  as  to  render  them  in  a  ftate 
of  fojution,  when  prefent  in  a  fufficient  quantity  $ 
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in  w  hich  ftate,  the  b«dy  diffolved,  or  diluted  by 
it,  is  not  decompofed,  or  altered  in  its  fpecific 
properties,  but  by  its  component  parts  being 
thus  divided,  and  their  attraction  to  each  other  di- 
minifhed,  they  are  more  fubjet  to  decompofition, 
than  when  free  from  the  interference  of  water. 

rl  his  general  attraction  of  water  to  the  fixed  prin¬ 
ciples  of  bodies  ;  is  fomething  fimilar  to  the  gene¬ 
ral  attraction  fire  to  the  aClive  principles  of  bo¬ 
dies;  and  the  effect  of  each,  refpetively,is,  by 
interpofition  to  weaken  the  mutual  attraction,  exit¬ 
ing  between  the  component  particles  of  bodies, 
by  which  they  become  expanded,  and  more  rea¬ 
dily  decompofed,  in  certain  circumftances. 

It  was  obferved  in  the  fetion  on  fire,  that 
when  the  two  fixed  principles,  in  confiderable 
fiates  of  activity,  or  having  active  atmofpheres  of 
very  fmall  extent,  are  forcibly  feparated  from 
each  other  by  any  means,  as  by  fire,  or  the  elec¬ 
tric  fluid,  fo  as  to  be  no  longer  within  the  reach 
of  each  other,  that  they  then  will  exert  their  acti¬ 
vity  upon  the  active  principle  to  which  each  hath 

N  o 


f  92  ] 

an  affinity,  and  which  they  find  prefent  in  the  fire 
or  eledlric  fluid  by  which  they  become  feparated> 
fo,  that  being  no  longer  capable  of  exifting  as  a 
neutral  compound,  each  fixed  principle  fatisfying 
the  other,  they  will  each  attract  an  atmofphere  of 
adlive  particles,  and  become  aeriform ;  confer 
quently,  water,  being  a  compound  of  the  two 
fixed  principles,  is  liable  to  decompofition. 

If  the  eledlric  fluid  be  tranfmitted  through  wa¬ 
ter,  properly  confined,  as  in  the  Haerlem  experi¬ 
ment,  the  eledlric  fhock,  by  its  violent  effedl,  fe-f 
parates  the  two  fixed  principles,  fo,  that  they  can 
no  longer  attradl  each  other ;  the  alkaline  parti¬ 
cles  therefore  attradl  phlogifton  from  the  palling 
eledlric  fluid,  and,  at  the  fame  time,  the  acid 
particles  attradl  aether,  and  each  becomes  aeri¬ 
form  ;  the  alkaline  particles,  with  their  phlogiflic 
atmofpheres,  being  in  the  Hate  of  inflammable, 
and  the  acid  particles  of  pure  air ;  when  the  two 
airs  thus  mixed  together  are  formed  in  quantity 
fufficient  to  difplace  part  of  the  water,  fo  that  the 
eledlric  fluid  mult  pafs  through  a  portion  of  the 
gafes,  the  next  eledlric  fhock,  accends  the  tethe- 
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rial  and  phlogiftic  atmofpheres,  which,  milling 
into  flame,  draw  the  two  fixed  principles  toge¬ 
ther,  as  their  refpedtive  atmofpheres  burn  away,  till 
they  are  left  united,  and  neutralizing  each  other 
in  their  original  date  of  water. 

Water,  indeed,  is  readily  decompofed  in  num- 
berlefs  circumftances ;  particularly  when  expand¬ 
ed  by  fire,  and  expofed  to  the  adiion  of  fubftances, 
whofe  principles  are  confiderably  difunited  and  ren¬ 
dered  adtive,  by  the  fame  means.  If,  then,  one  of 
the  fixed  principles  of  water  be  attracted  by  the  heat¬ 
ed  fubftance,  and  that  fubftance  can  fupply  the 
aftive principle  naturally  attracted  by  the  other  fixed 
principle  of  the  water,  the  water  will  be  readily 
decompofed  ;  one  of  its  fixed  principles  combining 
with  the  fubftance  employed,  and  the  other  beco¬ 
ming  aeriform  by  means  of  the  a&ive  fluid  dif- 
lodged  from  that  heated  body.  As  for  infiance, 
iron  is  compofed  of  the  alkaline  or  earthy  prin¬ 
ciple  and  phlogiflon  ;  water  of  the  alkaline  and 
acid  principles,  by  means  of  fire  the  two  princi¬ 
ples  forming  each  fubftance  are  violently  fepara- 
ted,  in  confequcnce  of  which,  the  earthy  bafe  of 


the  iron  attracting  the  acid  principle  of  the  water % 
have  a  tendency  to  combine ;  and  by  that  attrac¬ 
tion  taking  place,  the  earth  of  the  iron  lefs  for¬ 
cibly  attracts  its  phlogiflon ,  which,  is  therefore 

/ 

attracted  by  the  nearly  dilengaged  alkaline  princi¬ 
ple  of  the  watery  and  a  real  change  of  principles 
then  takes  place.  The  acid  particles  of  the  water 
combine  with  the  earthy  bafe  of  the  iron,  and 
form  a  calx  5  and,  at  the  fame  time,  the  phlogifton 
difengaged  from  the  iron  is  attracted  by  the  dif- 
engaged  alkaline  particles  of  the  watery  and  fur- 
rounds  them  in  an  atmofpheric  ftate,  fo  as  to  form 
inflammable  air . 

lVatery  therefore,  is  formed  whenever  the  two 
fixedy  the  acid  and  alkaline  principles  are  deprived 
of  their  active  atmojpheresy  to  a  certain  degree ; 
chieHy  by  combuftion,  and  combine  together  in  a 
certain  proportion,  fo  as  to  form  a  perfectly  neutral 
refiduumy  or  compound :  it  is  generally  attractive 
to  the  fixed  principles  of  moft  bodies,  and  is  capa¬ 
ble  of  being  decompofed  by  certain  other  fubftances, 
particularly  when  one  of  its  fixed  principles  is  at- 
iraCtedy  and  the  othery  at  the  fame  time,  is  fuppli- 
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ed  with  the  a&ive  principle  to  which  it  hath  a  natu¬ 
ral  attra&ion,  fo  as  to  enable  it  to  take  the  form 
of  air. 

Having  thus  taken  a  general  view  of  the  prin¬ 
ciples  of  chemiftry,  and  its  chief  agents,  I  (hall 
proceed  to  the  general  theory  of  aeriform  fluids, 
the  particular  objed  of  this  effay. 


SECTION  IX. 
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Tloe  general  Theory  of  Aeriform  Fluids or  Cafes . 


J^ROM  what  hath  been  advanced  in  the  pre¬ 
ceding  pages,  it  appears  evident,  that  a 

\  ■  j| 

fmple  particle  of  air  is  formed  of  a  particle  of  one 
of  the  fixed  principles,  as  the  bails,  or  centre,  fur- 
rounded  by  a  number  of  particles  of  one  of  the 

aftive  principles. 

The  principle  of  acidity ,  one  of  the  fixed  prin¬ 
ciples,  naturally  attracts  that  adtive  principle^ 
which  I  call  tether  ;  and  the  alkaline ,  or  other  fixed 
principle,  hath  a  firong  affinity  with  the  other 

active  principley  or  phlogifton. 

—  % 

If  a  particle  of  either  of  the  fixed  principles, 
be,  by  any  means,  put  into  an  adtive  Rate,  the 
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other  fixed  principle  not  being  prefent  to  combine, 
or  capable  of  uniting  with  it,  if  that  adtive  prin¬ 
ciple,  with  which  it  hath  a  natural  affinity,  be 
prefent,  it  will  immediately  exert  its  attractive 
power  upon  thofe  adtive  particles,  by  which  they 
will  become  excited  to  attract  each  other  into  ar¬ 
rangement,  But,  the  nature  of  this  excitement  of 

the  active  particles,  is  fuch,  that  they  attradt  each 

* 

other  only  in  one  point ,  or  direction,  fo  as  to  form  a 
line  of  particles,  Jingly  arranged,  in  contact  with 
each  other,  immediately  extending  from  the  fixed 
particle  by  which  they  are  excited.  Every  par¬ 
ticle  of  adtive  matter,  therefore,  which  is  in  con- 
tatt  with  the  Jurface  of  the  fixed  particle,  becomes 
capable  of  attracting  and  exciting  other  fimilar 
particles  into  a  rectilinear  arrangement :  and,  there¬ 
fore,  the  fixed  particle,  as  the  centre,  will  be 
furrounded  by  fo  many  lines  of  active  particles, 
fingly  arranged  in  contadt,  as  there  are  active  par - 
tides  in  contact  with  it ;  thefe  lines  of  adtive  par¬ 
ticles  extending  from  the  centre,  in  all  directions, 
to  a  certain  diftance,  gradually  diverge  from  each 
other,  as  their  diftance  from  the  centre  increafes  ; 
and,  as  the  fixed  particle  of  matter  is  the  centre 

O 
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of  excitement,  their  a&ivity  and  force  of  arrange¬ 
ment  muft  dimini/by  as  their  diftance  from  that 
central  fource  of  excitement,  increajes ;  being 
greateft  near  the  centre,  and  leaft  at  the  circum¬ 
ference  or  greateft  extent. 

Aeriform  fluids  are  light ;  their  fpecific  gravity 
is  very  fmall  when  compared  with  that  of  water, 
for  inftance ;  confequently,  the  number  of  fixed 
particles  of  matter  they  contain,  in  any  certain 

i 

quantity,  by  meafurement,  is  much  lefs  than  is 
contained  in  an  equal  bulk  of  water  ;  the  fpecific 
gravity  entirely  depending  upon  the  proportion 
of  the  fixed  principle  or  principles  in  any  given  fub- 
ftance,  as  was  particularly  explained  in  the  fecftion 
pn  the  fpecific  gravities  of  bodies. 

k-  e  ,  'JHj 

The  power  of  refiftance  in  thefe  acftive  atmo- 
fpheres,  when  fully  extended,  is  fmall ;  becaufe 
the  particles,  being  arranged  one  by  one,  the  refif- 
ftancc  made  by  any  Angle  particle,  can  only  equal 
the  force  by  which  it  is  attracted  by  the  particle  in 
conlatt  with  it,  nearer  to  the  centre  ;  confequently , 
having  no  lateral  fupport>  the  refiftance  made  by 
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any  Single  line  of  active  particles,  mull  be  j mall  z 
and,  if,  by  yielding  to  the  force  of  preflure,  they 
come  in  contadl  with  the  neighbouring  lines, 
their  united  force  of  counteraction,  efpecially  when 
confiderably  expanded  from  their  centre,  will 
Hill  be  inconfider  able . 

But,  as  thefe  adlive  particles  have  a  certain 
force,  or  power  by  which  they  naturally  arrange 
themfelves  in  a  redtilinear  manner,  ’tis  evident, 
if  the  preflure  made  upon  them,  ab  extra,  by 
which  they  were  forced  out  of  their  natural  di~ 
redtion,  be  taken  away,  or  the  particle  of  air  hath 
freedom  of  motion  in  every,  or  any  other  direc¬ 
tion,  but  that  of  the  refilling  body,  that,  in  the 
former  cafe,  the  diftorted  lines  will  injlantly  return  to 
their  natural  rectilinear  form  ;  and,  in  the  latter, 
the  particle  of  air  will  be  pujhed  afide  by  the  force 
of  arrangement,  maintaining  itfelf  againfl  the  prcf- 
fure  endeavouring  to  deftroy  it.  Upon  this  force 
or  power,  by  which  the  adlive  particles  naturally 
attradl  each  other  in  a  redlilinear  manner,  the 
elajlicity  of  aeriform  fluids  depends. 

O  2 
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It  may,  therefore,  be  comprefted,  by  any  force^ 
greater  than  the  fum  of  the  forces  of  arrangement ,  of 
the  particles,  or  lines  of  particles  acted  upon  ; 
and,  when  that  prefiure  is  taken  away,  the  atmo- 
fpheres  will  again  expand ,  with  a  force y  propor¬ 
tionate  to  the  degree  of  diftortiony  and  the  number 
of  lines  fuffermg  that  diftortion ;  the  elaftic  force 
of  expanfion  gradually  diminifhingy  as  they  approach 
nearer  to  their  natural  direction. 

Air  is  likewife  capable  of  great  expanfion  by 
means  of  fire. — For,  when  fpeaking  of  fire,  it 
was  obferved,  that  it  hath  a  general  attraction  to 
the  two  active  principles,  when  in  an  atmofpheric 
ftate,  around  particles  of  fixed  matter,  by  which 
it  not  only  infinuates  itfelf  into  the  infterftices  be¬ 
tween  the  atmofpheric  lines  of  particles,  but,  it 
alfo  is  capable,  when  prefent  in  confiderable 
quantity,  by  means  of  its  general  attraction,  of 
intruding  itfelf  into  arrangement  with  them ;  by 
which,  thofe  atmofpheres  muft  confequently  be 
expanded  to  a  greater  extent  from  their  refpective 
centres,  and  thofe  centres  muft,  therefore,  become 
more  diftant  from  each  other . 
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In  this  cafe,  however,  the  fire  is  only  interpofed , 
not  decompofed ;  and,  though  it  weakens  the  at¬ 
traction  between  the  fixed  centre  and  its  aCtive 
atmofphere,  and  makes  them  more  ready  to  be 
decompofed,  or  entirely  feparated,  yet,  if  a  body, 
containing  a  lefs  proportion  of  fire,  be  brought 
into  contaCl,  the  fire  efcapes  from  its  arrange¬ 
ment,  paffes  into  the  colder  body,  and  leaves  the 
aCtive  particles  to  return  to  their  former  ftate  of 
arrangement ;  when,  they  occupy  no  more  fpace 
than  they  did  before  their  expanfion. 

w 

The  air  in  the  lower  parts  of  the  atmofphere, 
near  the  furface  of  the  earth,  muff  be  greatly 
compreffed,  by  the  weight  of  the  air  above  it; 
confequently,  the  atmofpheric  arrangement  around 
the  fixed  centre  of  every  particle  of  air,  in  thefe 
lower  parts,  muff  be  greatly  di/lortedy  and  thofe 
lines  clofely  preffed  together :  when,  therefore,  the 
receiver  of  an  air-pump  is  partly  exhaufted,  part 
of  this  preffure  being  taken  away,  thofe  atmo- 
pheric  lines  around  each  remaining  fixed  centre, 
will  gradually  recover  their  rectilinear  ftate,  and 
expand,  fo  as  to  (till  fill  the  receiver  ;  and  if  the 
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exhauftion  be  carried  further,  till  each  atmofphere 
acquires  its  full  extent,  they  will  gradually  attraft 
the  fire  from  the  receiver,  and  that  from  furroun¬ 
ding  bodies,  to  take  into  their  arrangement ,  and 
increaje  their  extent ;  as  is  evidently  proved  by  the 
linking  of  the  mercury  in  the  thermometer,  as 
the  exhauftion  proceeds. 
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SECTION  X. 


Simple  aeriform  fluids  are  of  two  kinds . 


S  all  aeriform  fluids  are  formed  either  of  the 


x  alkaline,  or  the  acid  principle,  or  both, 
furrounded  by  atmofpheres  of  phlogiflon,  or 
aether,  or  both,  according  to  their  refpedtive 
affinities,  it  is  evident,  that  the  fwiple  gafes>  con¬ 
taining  no  more  than  one  of  the  fixed  principles  as 
their  bafe,  can  only  be  of  two  kinds  :  one  kind  have 
bafes  of  the  alkaline>  and  the  other  of  the  acid  prin¬ 
ciple  ;  confequently,  as  the  alkaline  principle  is 
only  attractive  to  the  phlogiflic  adtive  fluid,  and 
the  acid  principle  to  <ether>  allfmple  aeriform  fluids 
are  either  compofed  of  the  alkaline  principle  with 
phlogiflon ,  or  of  particles  of  the  acid  principle  with 


f itmofpheres  of  aether ; 
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There  being  then  only  two  kinds  of  fimple  gafesy 
phlogiflic  and  aetherial,  it  muft  follow,  likewife, 
that  there  are  only  two  perf eft  fimple  airsy  or  gafes% 
one  formed  by  the  pure  alkaline  principle  with  its 
full  atmofphere  of  phlogifton,  and  the  other  com- 
pofed  of  the  acid  principle,  in  its  limpleft  ftate, 
with  a  complete  atmofphere  of  aether. 

Either  the  alkalinei  or  acid  principley  in  certain 
Hates  of  adHvity,  when  expofed  to  the  action  of 
aether  and  phlogifton,  or  bodies  compofed  with 
them,  in  certain  circumftances,  will  attradl  the 
adtive  principle  with  which  it  hath  an  affinity, 

and  become  aeriform. 

\ 

Either  of  the  fixed  principles,  fimply  rendered 
aeriform  by  means  of  its  proper  adtive  principle, 
but  not  in  the  full  quantity  and  extent  which  it  is 
capable  of,  forms  an  aeriform  fluid,  but  lefs  per - 
feft  than  the  former  ;  for  the  imperfedt  atmo¬ 
fphere,  being  of  lefs  extent,  is  more  aftive  than 
when  the  atmofphere  is  of  its  full  extent ;  the 
aftivity  of  every  atmofphere  diminifhingy  in  propor- 
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tion  as  it  becomes  more  diftant  from  the  exciting 
fixed  centre. 

The  7noJi  perfeEl  aeriform  ftate,  therefore,  of 
the  alkaline  principle ,  is  that,  which  is  produced 
by  limply  expofing  it  to  the  addon  of  aether 
and  phlogifton,  either  in  the  date  of  fire,  or  of 
the  eledric  fluid ;  when,  by  their  interpofition, 
it  is  Jeparated  from  any  connexion  with  the  acid 
principle,  it  decompofes  them,  and  feizes  their 
phlogifton  ;  when,  therefore,  by  thefe  means,  it 
hath  acquired  its  greateft  extent  of  atmofphere,  its 
alkaline  properties  are  no  longer  evident,  as  is 
the  cafe  when  volatile  alkali,  by  means  of  fire 
and  the  eledric  fluid,  is  converted  into  inflamma¬ 
ble  air  ;  which  is,  therefore,  the  moft  perfeEl  flate 
of  the  alkaline  principle,  rendered  aeriform  by  means 
of  phlogifton . 

The  acid  principle  will,  like  wife,  acquire  its 
moft  t  erf e El  aeriform  date,  by  the  fame  means  ; 
the  acid  principle  attrading  the  (ether  of  the  fire, 
or  eledric  fluid  ;  when  it  hath,  therefore,  acqui¬ 
red  its  full, extent  of  afherial  atmofphere,  it  fhews 

P 
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no  figns  of  acidity,  and  is  in  its  moft  perfeft  ftate ; 
as  is  the  cafe  with  pure  nitrous  acid,  which,  by 
means  of  the  ather  it  acquires,  by  expofure  to 

i 

the  adion  of  fire,  or  the  eledric  fluid,  becomes 

perfectly  aeriform ,  and  is  in  fad  pure  air . 


Inflammable  airy  is,  therefore  the  moft  perfed 
of  the  phlogiftic  aeriform  fluids  with  bafes  of  alkali y 
and  pure  air  of  the  cetherial  fluids  with  bafes  of  the 
acid  principle .  If  thefe  two  be  mixed  together,  in  a 
proper  proportion,  they  will  have  little  fenfible 
adion  upon  each  other,  becaufe  each  atmofphere 
is  fo  fully  and  widely  extended  around  its  refpec- 
tive  bafis,  as  to  be  fcarcely  excited  and  nearly 
inadive ;  but,  if  they  be  ftill  more  extended  by 
fire,  they  will  then  adually  feparate  from  their 
former  arrangement ,  and,  acquiring  adivity  by 
ignition,  will  them/ elves  combine  and  form  fire,  and> 
communicating  their  adivity  to  the  refl,  the 
whole  of  the  phlogiftic  and  <etherial  atmofpheres 
will  rufh  together  ;  their  refpedive  bafes,  by  that 
means,  will  be  brought  into  contali  and  form  a 
neutral  compound , — water  ; — and,  the  phlogiftic  and 
* etherial  atmofpheres,  thus  violently  acquiring- 
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their  liberty >  will  combine  and  efcape  in  the  form  of 
flame ,  in  which  is  fire  and  light. 

If  an  alkali  be  thrown  into  the  fiate  of  air  by 
means  of  phlogifton,  but  where  that  phlogiftic 
atmofphere  is  of  lejs  extent ,  and,  confequently, 
imperfeffi  that  phlogifion  will  be  Jenfibly  attive, 
as  being  more  excited  by  being  lefs  difiant  from 
the  exciting  fixed  centre ;  as  is  the  cafe  when 
volatile  alkali  is  changed,  by  heat,  into  alkaline 
air :  which,  however,  feems  not  to  be  entirely 
compofed  of  the  pure  alkaline  principle,  and 
phlogifton. 

v  *  v  i  ,  > 

So,  likewife,  when  an  acid  acquires,  by  the 
fame  means,  aether  enough  to  render  it  aeriform, 
but  not  fo  much  as  to  change  it  to  pure  air,  it  is 
poflefled  of  evident  chemical  activity  and  forms  an 
acid  air  ;  though  not  wholly  formed  of  the  acid 
principle  with  aether. 

If  this  alkaline  and  acid  air  be  mixed  together, 
the  phlogifton  of  the  one,  and  the  aether  of  the 
other,  being  each  in  fimilar  ftates  of  a&ivity,  will 
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inftantly  attract  each  other  and  draw  their  refpec- 
tive  fixed  centres  together  5  the  alkaline  and  acid 
centres,  thus  brought  into  contact,  will  unite  and 
form  a  neutral  fait ;  while  the  phlogiftic  and 
aetherial  atmofpheres,  being  in  great  part  difen- 
gaged,  will  combine,  and,  producing  heat,  will 
gradually  efcape,  as  the  combination  of  the  two 
gafes  proceeds. 


But,  if  inflammable  air  be  mixed  with  vitriolic 
acid  air  for  inftance,  or  pure  air  with  alkaline  air, 
the  atmofpheres  of  one  being  full ,  pe rfeCi  and  ex¬ 
tended  till  the  power  of  excitement  from  the  fixed 
centre  ceafes ,  while  thofe  of  the  other  are  imper¬ 
fect,  of  [mailer  extent  and  confiderably  active,  though 
one  atmofphere  is  phlogiftic  and  the  other  aethe¬ 
rial  they  will  not  attradl  each  other, — they  cannot 
combine,  while  each  continues  in  that  ftate  of  ex¬ 
citement,  fo  different  from  that  of  the  other ;  be- 
caufe,  in  confiderably  different  ftates  of  excite- 
ment,  aether  and  phlogifton  cannot  combine ; 
for,  to  enable  them  to  unite,  their  a&ion  upon 
each  other  mu  ft  be  mutual  and  equal.  Therefore, 
it  is  evident,  that  when  one  is  much  excited  and 

'  *  _•  •  •  v  '  ■  '  •  i  *  1  •  -  •  -  '  -  •  \  .4 
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the  other  but  little,  the  firong  attradlion  of  arrange¬ 
ment  amongft  the  particles  much  excited ,  will  exceed 
the  weak  attradlion  of  combination  exerted  by  the 
contrary  particles  but  little  excited ;  therefore,  the 
weaker  attradlion,  from  the  contrary  principle, 
will  not  be  able  to  overcome  the  ftronger  attrac¬ 
tion  of  arrangement,  by  which  the  adlive  parti¬ 
cles,  compofing  the  more  excited  atmofphere, 
are  held  together ;  confequently,  the  two  gafes, 
tho’  one  is  phlogiltic  and  the  other  aetherial,  will 
remain  mixed  together,  tho’  undecompofed  and, 
fingly,  unaltered, 

i  ■ 

No  two  aerial  atmofpheres  of  aether  and  phlo- 
gifton,  therefore,  can  attradl  each  other  and  com¬ 
bine,  unlefs  the  external  particles  of  the  one,  are 
in  a  fimilar  flate  of  excitement  and  adlivityy  or  near¬ 
ly  fo,  with  the  moft  dijlant  particles,  forming  the 
extremity  of  each  atmofpheric  line  of  the  other ; 
or,  unlefs  by  fire,  or  other  violent  means,  they  be 
put  into  that  flate  of  equal  excitement ;  becaufe  it  is 
the  lafty  or  mofl  diflant  particle  of  each  atmofpheric 
line,  alone,  that  is  capable  of  acting  upon  any 
other  particle ;  and  attradlion  and  combination 
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muft  firft  begin  with  them ,  and  proceed,  by  com¬ 
munication,  to  the  next  particles  in  arrangement, 
till  the  fixed  centres  are  brought  together  :  be- 
caufe,  were  a  particle  of  phlogifton  to  be  applied 
to  the  2nd  particle  from  the  extremity  of  any  atmo- 
fpheric  line  of  aetherial  particles,  that  2nd  particle 
could  have  no  attraction  to  it — all  its  excitement 
and  activity  being  exerted  upon  the  particle  before 
and  that  beyond  it,  which,  by  that  excitement  and 
power  are  held  in  arrangement ;  and,  confequently, 
it  hath  no  power  of  attraction  but  what  is  already 

4 

employed.  But,  if  an  extreme,  or  moft  diftant 
particle  of  phlogifton,  is  equally  excited  with  an 
extreme ,  or  terminating  particle  of  aether,  they  will 
combine,  and  draw  the  2nd,  or  next , particle  of 
aether,  into  contact  with  the  2nd,  or  fucceeding 
particle  of  phlogifton,  which  two  fucceding  par¬ 
ticles  will,  then,  become  attractive  to  each  other ; 
becaufe  the  two  extreme  particles  by  attracting 
each  other,  no  longer  attract  and  are  attracted  by 
thofe  fucceeding  particles  nearer  the  fixed  centre, 

I  '  ■  s 

as  they  were  before,  when  they  were  excited  by 
the  attraction  of  arrangement  alone  ;  for,  by  the 
attraction  of  arrangement,  each  active  particle  is 
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attracted  by  that  in  contad  with  it,  nearer  the  fixed 
centre,  and  by  that  attradion  becomes  excited  to 
attrafl  that  exciting  p article  in  return  ;  and,  at  an 
oppofite  point  becomes  capable  of  at  trailing  another 
particle ,  with  a  force  nearly  equal  to  that  by  which 
it  is  attracted  ;  fo,  that  particles  of  aether,  or 
phlogifton,  when  excited  by  fixed  matter  to  ar¬ 
rangement,  are  fimilar  to  the  filings  of  iron  when 
aduated  by  a  magnet ;  in  their  common  flate 
they  are  without  order,  but,  when  the  magnet 
is  applied,  the  particle  next  the  magnet  is  ex¬ 
cited  ;  it  then  attrads  and  is  attraded  by  one  ex¬ 
tremity  of  the  next  filing ;  which,  by  that 
means,  becomes  excited  at  its  other  extremity  to 
attrad  the  next  fucceeding  particle  of  iron,  and  fo 
on,  progreflively,  till  the  arrangement  of  the  fi¬ 
lings  is  complete  ;  each  attrading  and  being  at¬ 
traded  by  the  particle  of  iron,  immediately  pre¬ 
ceding  and  fucceeding  it ;  the  lafty  or  extreme  particle, 
however,  being  only  attraded  and  attrading  at 
one  of  its  poles,  the  other  pole  being  equally  exci¬ 
ted,  is  ready  to  exert  its  power  upon  any  thing, 
with  w  hich  it  hath  an  affinity ;  if,  in  a  ftate  of 
excitement  fimilar  to  its  ow'n. 
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Were,  therefore,  aether  and  phlogifton,  in  fimU 
lar  Hates  of  excitement ,  at  equal  diftances  from  their 
refpeCtive  fixed  centres,  it  is  evident,  that  an  at- 
mofpheric  line  compofed  of  ioo  particles  of  aether, 
would  attraCt  an  atmofpheric  line  of  phlogifton 
containing  ioo  particles,  their  excitement  being 
equal  ;  but,  if  the  atmofpheric  line  of  phlogifton 
was  compofed  with  120  particles,  the  laft ,  or  the 
120th  particle  of  phlogifton,  from  the  centre* 
would  not  be  fo  much  excited  as  the  1 00th  particle 
of  aether  ;  and  its  force  of  attraction  of  combination 
with  that  aetherial  particle,  would  not  equal  the 
force  of  the  attraction  of  arrangement  by  which 
that  100th  particle  of  aether,  is  attracted,  by 
its  contiguous,  or  99th  particle  of  aether  ;  the  two 
atmofpheres,  therefore,  would  have  no  Jenfible 
action  upon  each  other. 

And,  were  we  to  fuppofe  that  the  laft  particle 

\  ,r 1  • 

of  aether,  being  at  the  diftance  of  100  from  its 
centre,  would  attraCt  the  100th  particle  of  phlo¬ 
gifton  from  its  centre  ;  and  that,  if  that  extreme 
aetherial  particle  was  applied  to  the  1 00th  particle 
of  phlogifton,  being  the  20th  from  the  extremity 
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"of  the  line  of  which  it  forms  a  part,  a  little  re- 
colledlion  would  foon  inform  us  of  the  error  ;  be- 
caufe,  that  particle  of  phlogifton  being  in  arrange - 
ment,  each  of  its  adtive  poles  are  occupied,  and  all 
its  powers  of  attraction  are  already  exerted  upon  the 
particles  of  phlogifton  already  in  contact  with  it ; 
confequently,  it  could  not  form  any  combination 
with  the  aetherial  particles,  unlefs  the  particles  of 
phlogifton  were  removed  from  its  pole  moft  dis¬ 
tant  from  the  fixed  centre,  while  the  other  pole 
ftill  remained  attracted  in  arrangement,  and  both 
its  poles  confequently  excited. 

There  are,  therefore,  but  two  general  kinds  of 
air : — aeriform  fluids  with  atmofpheres  of  phlogif- 
ton ,  furrounding  particles  of  the  alkaline  principle  ; 
and  with  atmofpheres  of  (ether  accompanying  par¬ 
ticles  of  the  acid  principle : — and  there  are  but  two 
aeriform  fluids,  perfect  and  fimple ,  which  are  in- 
flammable  airy  where  the'  alkaline  principle  is  fur- 
rounded  by  phlogifton,  to  its  utmojl  extent  of  at¬ 
traction  ;  and  pure  airy  which  is  formed  of  the 
acid  principle,  furrounded  by  as  much  aether  as  it 
is  capable  of  giving  proper  excitement  to. 
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But,  there  are  many  other  aeriform  fluids; 
fome  chiefly  compofed  of  the  alkaline  principle 
with  phlogifton ;  others  of  th  e  acid  principle  and 
aether ; — fome  with  atmofpheres  confiderably  ex¬ 
cited  and  adtive,  and  others  with  atmofpheres  not 
fenfibly  adtive ; — but  thefe,  being  chiefly  com¬ 
pofed  of  all  the  four  pri  nciples,  in  fome  propor¬ 
tion  or  other,  open  a  field,  too  wide  to  be  entered 
into  at  this  time ;  my  prefen t  intention  being 
only  to  take  a  general  view  of  the  fubjedt,  and  not 
to  enter  into  particulars. 


FINIS* 


The  following  Books,  written  by  E.  PEART, 
M.  D.  are  fold  by  W.  MILLER,  at  No.  5, 
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tary  Principles  and  Fundamental  Laws  of  Nature  ;  and 
apply  them  to  the  Explanation  of  fome  of  the  moft 
interefting  Operations,  and  ftriking  Appearances  of 
Chemiftry.  8vo.  2 s.  6d.  Boards.  1788. 

2.  On  the  ELEMENTARY  PRINCIPLES  of 
NATURE  ;  and  the  Simple  Laws  by  which  they  are 
Governed.  Being  an  Attempt  to  demonitrate  their 
Exiftence,  and  to  explain  their  mode  of  ACtion  ; 
particularly  in  thofe  States,  in  which  they  produce 
the  Attractions  of  Cohefion ,  Gravitation ,  Magnetifm 

and  Electricity  ;  and  alfo  Fire ,  Light  and  Water . 
8vo.  5.?.  Boards.  1789. 

3.  On  ELECTRICITY  ;  with  occafional  Obferva- 
tions  on  Magnetifm.  Pointing  out  the  Inconfiltency 
and  Fallacy  of  the  DoCtrine  of  Pofitive  and  nega¬ 
tive  Eleftricity  :  and  inveftigating  and  explaining 
the  true  Principles,  Compofition  and  Properties  of 
EleCtric  Atmofpheres.  8vo.  2 s.  1791. 
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